
CENTER FOR DRUG EVALUATION AND RESEARCH

Approval Package for:

Application Number :    020430

Trade Name :        ORGARAN   INJECTION

Generic Name:     Danaproid Sodium Injection      

Sponsor :    Organon, Inc.

Approval Date:     December 24, 1996

 



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER      020430

APPROVAL LETTER

 



NDA 20-430

org~on ~c.

Attention:Ms. EdwinaL.Muir
375 Mount PleasantAvenue
West Orange,New Jersey07052

DearMs. Muir:
.

PleaserefertoyournewdrugapplicationdatedSeptember8,1994,received
September9,1994,andyourresubmissiondatedDecember29,1994(received
December30,1994)submittedundersection505(b)oftheFederalFood,Drug,andCosmetic
ActforOrgaran~(danaparoidsodium)Injection.

We acknowledgereceiptofyoursubmissionsdatedSeptember12andNovember18,1996,
submittedinresponsetoourJuly24,1996approvableletter.TheUserFeegoaldateforthis
applicationisMay 19,1997.

Thisnew drugapplicationprovidesfor750anti-XaunitsofOrgaran~Injectiontobe
administeredrwicedailysubcutaneouslyfortheprophylaxisofpost-operativedeepvenous
thrombosis(DVT) whichmay leadtopulmonaryembolism(PE)inpatientsundergoing
electivehipreplacementsurgery.

We havecompletedthereviewofthisapplicationandhaveconcludedthatadequate
informationhasbeenpresentedtodemonstratethatthedrugissafeandeffectiveforuseas
recommendedinthefinalprintedlabelingsubmittedon November18,1996.Accordingly,
theapplicationisapprovedeffectiveonthedateofthisletter.

We requestthatintheADVERSE REACTIONS section,inthe‘BloodLossandTransfusions”
table,thephrase“Transfusions(unitsPRBs)”bechangedto“Transfusions(unitsPRBCS)”in
thenextprintingofthepackageinsertandbereportedasaneditorialchangeintheannual
repon.

Validationofthere-gulatorymethodshasnotbeencompleted.Atthepresenttime,itisthe
policyoftheCenternottowithholdapprovalbecausethemethodsarebeingvalidated,
Nevenheless,we expectyourcontinuedcooperationtoresolveanyproblemsdmtmay be
identified.
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We remindyouthatyoumustcomplywiththerequirementsforanapprovedNDA setforth
under21 CFR 314.80and314.81.

Ifyou haveanyquestions,pleasecontactKarenOliver,ProjectManager,at(301)443-0487.

Sincerelyyours,

PaulaBotstein,M.D.
I J-

ActingDirector
OfficeofDrugEvaluationIII
CenterforDrugEvaluationandResearch

cc:
OriginalNDA 20-430
HFD-180/Div.files
HFD-180/CSOLK.Oliver
HFD- 180/S.Fredd
HFD-180/L.Talarico
HFD- 180/E.Duffy
HFD-180/A.A1i-Haki.m
HFD-1 80/J.Choudary
HFD-720/M.Huque
HFD-720/M.A1-Osh p +1)76
HFD-870/L.Kaus
HFD-870/R.Pradhan
HFD-160/P.Cooney
HFD- 160/C.Vincent
HFD-00YOIU4 (withlabeling)
HFD- 103iOfficeDirector
HFD-101/L.Caner
HFD-820/ONDC DivisionDirector
DISTRICT OFFICE
HF-2/\ledwatch(withlabeling)
HFD-92,’DDYI-DIAB(withlabeIing)
HFD-40!’DDYIAC(withlabeling)
HFD-613‘OGD (withlabeling)
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OVERDOSSGE
S~mplorn@aafmcrW Accklentsl overdoaage folfosmrsg admmiatmtion of ORGARAW (darse-
Psr’tnsl sodium) Injecoon my Wad to blaadmg cmrrPluaWIS llra affacLe d ORGARAW m wdi-
Xa actmfy cannot be arstagomsad WiIh any known aoenf af Uka dine. Nlhou@I pmhmina date
ww&mlmwmh*ofM~timba~&~ .tmmia
N awdenca mat protamma suffale IS @pable of reducing aawro non-aufoical bfaedthrg during
baatrnemwth ORGARAW.ln lfwawamofaeriwa NaatMg. ~ ahou~beatoppadmld
blood or blood producf tmnsfusions sfrould be ldmmWerad ss needed. W~drawal of
ORGARAW nsay be expected to restore the CQSOulation balance wfshom nbwrrd phanomm

Singk SUOWWISWS doses SIl ORGARAWaf 3602 anti-h urrilWO (20.S times she mmmmand-
ed human dose based on body surface araa) and 15300 ansi-h unisafeg (62 tirwa the rmom.
mended human dose based on body surface WSa) were Wthal to tamale and male rata,
respecwety. Symptoms of am-se toxmdy after imfavenoua dosing W8re mapu-alory dapmadon,
proatmtion and fwitcfrmg

ROSAGEANO AOMlNlS~770N
UuLMwkE
In oaoerrts undemoma frto re!Aac#merrf sumew. tfw racommenduf dose of ORGARAW fdana-
paroid aodum) l@ch~n is 750 anti-Xa un~ tics daify administered by suLwtanaous injkmom
begmmng 1-4 hours pre-opamveiy, and then nof scmer man fwo hours after surgery Traabrwrn
Snould be Commued mrOughOUI she C+nod of ooaf-opsmbw cam urdil the nak cd deep vain dmrn.
OWa PUS dlmm!shed 7he average dumfion of 3dmWISti0fl in CIMIMI bsafa was 7 to 10 days,
uo 1014 da~. Pat!ents wit! serumCr@nlne22.f) m#oL $hOU!d M CarefUffy MomtOt?d

ORGARANm l~anaparold sodium) Iniecfion is intended for subaearreous sdmmntration and
Shouldnot be admmmemdby !mramueculsr mfactmn. Sufscutmaooa infaccicmfacfrmauaPabama
should 0s fymg down and ORGARAW tnjecflon adtIIMKtered by deep subcmaneous in fecfion
usmq a fine needle f25 1026 gauge) 10 mmimue tissue Imurna. MmmKVaOon afmu!d be after.
namo O+cween the kff and nghl amercdatenl and kft and rqhf poafemlaseral aMomm# wall. 7he
whole length of the needle should w !mmduced Into a skm fokf W genffy between ma Lhumb
and forefinger me skm fold should be held ffIrOughOuf the MWbon md shoukf narmar t+ plnchad
nor rubhd af7erwarcs

Parsmeral dn19 produde should M MSpW@d vrsualfy for parbwlate matter and dracolom~ pr!or
10 adrMn!StrshOn Wenever soluhon and container permt.

HOW SUPPLIED
0flGAR4Nm IOananaroid sodwm) Imedon IS suocAed m
— Ampules comammg 06 mL (750 intl-xa umts) O! danaparoti somum

Mxes of 10, NDC C052-0630.11
— LMposable pref!lled SynnQes cOnt.WMn9 06 mL (750 anlMa) units of danaosmld sodmm’

boxes of 10, NOC C052-C$30-61 Each OI?GARANW prefdkd s@ge & ahiaad wrtJ a 2S gaWS
x 5/8 mch needle

Slonge:
— Ampules should be sroredat temperatures of 2“-30”C (369-66-F).
— Syringes should be stored at a refrigerated tempemlure of 2’-~C (36”-46*Ff
— Protect from Ihgm

Cwtion: kdenl law pmhibds dtspensmg wlmout a preacnvflon

e
OrganonInc.

We% Orange N J 07052
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WW*a~nuofOR~,*MM~mWm~m*
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~ M* ISWSW& wa~ht is _r’cl#j 5W3 OMOitS.

OR~ u iMar@ad W aututmcma injjn. Each prafitbd a@Iga M ampub contains
7S0 atsfkXe ~ m 0.6 mL ac4uO@’I. ORGARAW In- u made isotonic wtm aodii WMde,
adIuaSsd to DH 7 Wr hydrochloric acid, or a@iurn h@oaMs, ORGARAW l-on contains
0.1S% (WV) sodium aufffta to pmarrt d~h of Urs aoluhcm. 7fm abucturaf formula d me
mem repeating daacc&Me unikiatefc410ws
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CUNIW ~COLOGY
-rmawdynaaalu: Effect M Coagufafrmr Fwtora: ORGARAW [daruparosj ti}um) ln@oon
is art arrdthrombofic agenL 0RG4W prewrtcs frbnn formatm in me coagu!.afma pathway via
Urrombm gSIWmtiOtI irrhibtion OY afdr-ti and ati-lla (Lhmmbin) effects 7ha snti-~ sMI-lfs ac-
~ mtb k gp+r Sfwr 22. hsWmtion Of hcfof h IS madiiad by ardimmmbimlll (AT-1111Wik
factor Ila inachtmn is mediated by both AT-III and haparin cofactor II (HC 11).~GARAW has
only minor affect on pfafekf furrcbon and @atabt aggragabiltty

Mmaa#Wre#& of tkm~tr: 6aauaa of ila prndornmant anfi+a ac$+ty, OF&ARAW (dana-
pamld sotium) Isea fff dfacf on dosmsg assays (c.o., wothrombm time [m, OSrbal WorrrbcI-
plaabn bnw [P71)). ORGAFWW has rmrtrmal effect m fibtinotfnc acowly and bleeding tune.

EWst?cokfa8flR: 7he pharmacokinefks of ORGARAW (danaparold sodium) ln@orr have
been dascnbad by mcmitonM its bblooical actwify (plasma ardi-xa wfjwty) aincd no *IC
SfWmICSf aaaay methods are currsvmy akaiabfa for the componerrk of ORGARANN.

6y subcuememss route of adminisbabon. ORGAMW was aooroaimfaiy 100% biomlable,

comoafeo * ma same dose admmtarad mfravanouaty 711smasimum artfW * (7MSS)
Ocusmad Stapproldrnafdy two to i% hours,

For ainola aubwtarsamJs dean of 755 1SS0, 2250, and 3250 arM-Xa urma of ORGARAW fhe
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ranal fwwbon, ma frail-life of alimmadon of phasiu arrLi-Xa actkify may be orc40nW. Umfore.
nfomformg audr pafrem5 carefully se mcornmafrsbd

SNaiul Tri#la: m a European mufbcarsfer dwbb-blind trial, ORGARAW @Iaparord sodium)
was comoaraa wifh olacebo in 1% patients undergoing ekcffie fup rcpfamemsurgery 7?re

~mmmrsabon of ORGAR.4W for 7 to ~4 days Ooel*perafmty a@icantty redwed me mml
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In a United Slates mufficanter trial, ORGARAW was compared wim esarfann in 396 patients
umlergomg ekcf~ hIO replacement A aignislc.sm mductkm in the ovanll mcidanca of OVT was
observed am ORGAW (14.6%; 2Wt93 PSOSMSI mmpared with wtfarin (28 9%. S3ft97 pa.
tents), 0-0 ~3
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INOICA710NSAm USACE
ORGARAfWI (danaparcid aodim) Injacbon is hdkatad forma pra+ah@ais of poafmpanfsaa daeo
venous mromoosla (OV7). ssfwh may kad to pulmonary embofiam (pE), m patients unda~
elacove hip reglacemanc surgery

commzhmfons
ORGARAW (danaparoti eodkm] Injactmn is confniMiited in the foliovdng ccmddmfts aawre
hanIOrmSQtc dulhests, e.o., hamophiliuandidiipashiiSfmambocylopanacpurgum,acIkar!@or
bleeding stale, irwludmg hamonlaag!c afmaa in the acutephaxhypanenahtyto ORGARAW?
Type II tf!romoocyfopenu aaaocutadwitha p6ahrvais ualro teat for anSapfatalat anOboUjirrthe
preseme of ORGARAW Iryectlon. ORGARAW IS comnmdiied in patients with known ~r-
aensmvdy to pork products

WARNINGS
Ce#em/: ORGAP.A~ Idanaparod acdwm) In@Ion is nof intended for infnmuaculw timmia-
oaoon SIncJ3a scecffK amndad for ma anb-XI acbvty of ORGARMP IS used, the anta+a unit ac-
trwty of ORGARAf@ IS nof eQuivalem to that deecnbed for heparm or low mokcular weigftt
hepann 7herefore ORGARAfP cannot 0s dosed #tfafcham#ebiy (unit tof unit] wish eit$ar hapafm
or any low molecular wughl heparin.

AftsceUan#ous: ORGARAW (danaparod aochum) Injection csmfams ~!um suHte vdsii may
UL,SC alterglc-tyo+ reacttons, mcludm4 anapwc symptoms and l&thraatMIw or kaa severe
as:nmatic eolsodes m CMSm susceohble people The overall prevalence of Mite aanshiwty in
me genera! populauon IS unknown ano pmt!aniy low. Sufftie aansniwfy IS seen more ffequensty m
as:nmabc tfwn m nm-asmmatii pabenls

Memorrd##e: Hemorrhage can occur at virtually any stte in patients receiving ORGARAfP
(danaodro,o sofhm) An unesolamed fall in hdmatocnt Mor hll in blood omsure shmakl kad 10
serious :Onsloeraoon of a hemormagtc event. ORGARAW, like antwguianta. should be used
wrm eslreme caubon m dwase states in wfIIcfI mere is mcraaaed risk of hemorrhage, such as
severe uncomroueo hyo+rlenstion. acute bacterial endoadttm congental or actwwed bleeding
Omders actwe ulcerabve and angmdy@ashc gastromtesunal disease, non-hemortigc stroke,
s?crtly after Wmr SOmal or ouhlhalmologKal surgefy and posf-aparatwe indwelling eptdural
catneler use

PRECAUTIONS
Genml: The MS and benelm o! ORGARAW Idanaoaroti scdtum) Inkction should k areful-
ry umdered betof? w IWIPStW7tS ‘M SW@Y’mWWEdrend fUMbII’Or hemomIc disorders
(SteDOSAGIANO AOMINWRA710N}

tibommw TSS2S:ORGARAN’” Warqsar@d sodium) InK}on has onty a small eflecl on futor Ila
(mrcmmmiactnmy. therefore. foutme coa9uhnon tests (e.g.. Pcothrombm Tame {QT], A@@ad
Paruat TfwombopIaaw! Tma [A~. Kaolin Cacmahn Clotbng mma [KCCTI, Whok Wood Clotang
Tme (WBC~, and Thrombm Ttme ~) are unsumble for monfionng Of@RAW acbwey at mc-
OMfIWI!Oedaoaes

Periodic complete blood ccnmfs including p!atekt count, and stool ocaail blocd tests are mcorn
mended during the coma of fraatmem with ORGARAW.

77rmmbo@opaIiJ.’ ORGARAfP (Oanaoarmd sodu!m) Iqacfaon shows a fmv cmaa-radvity WIUI
ant]ohwler am!bodma m md!tiduats with TW II nepann-inducsd thrombesytooeme No cases of
wrote CIO! syndrome or mass of Type II thmmbocWaoenia hew bean reported m timid afudk?a
for me prophytams of DVl m pa!]ems rec.wvmg muftiftk dosea of ORGARAtP’ up to 14 daYs.

lSmIg Inferediut?a: In clmcal studies for the proghykws of OV7. no clamaffy signrficasf dmg in-
!eracl!ons rage been noted m me folkMrw dregs C.woxm, cto?acilfin. tatulhn. chlotilione.
and Oemoaarb!bl

ORGARAIF {dandoarod scdum) Infection should be used with caulion in patients receiving oml
acilcoagu!ams anoof plalelet !Mh!tutors Momtoung of anbcoagulant actrwly of OW an!icoagu-
ia.ms tiy Promromcm ~me and Thrombolesl IS unreliable wtthin 5 hours after ORGARANm
In fecllon admmlsua!lon

Carcmogenesis, Muiag#nesis !mpnirment of FertNNy: No long term studies in ammals have
been verlormed 10 walua!e the carcm~emc oc!tentml of ORGARANm Pdanaoafcud sodum) Infec
hon ORGARAN”’ was not genolox]c m the Ames IeSt, the m wtro CHUHGPRT forwarti gene
mula!lon assay me m wtro CHO ceil chromosome aberration test, the m rnfro HeLa cell un-
sc:eauled DNA synlhes!s I UOS) lest or the m vwo mouse mlcronuckus test OR GARANm at
,“!:aveTz CS ~ose~ of “p to IOZO am.xa WMS&@y was found 10 hake no effecl On fenihv w

r?>!$c~c!,ve performance 01 male anC female ra!s Th!s dose os59 omes the recommended
hu~a, ;uo~utaneotis dose based WI body surtace area (50 4g body WC!gnl ana 146 m: body
s.-; -. a.ta 2ssJw5\

Prs9nancY Twatogemc effects Prc9nancY Catewv 8 Teratojogv srua,es kwe been oeftormed
.? :,?$- 2-:.a!$ J! m!!3ven0us :xes UD to IWO an!,.XaunKfWOay(8 7 tmwsmerecommended

human dose baaed on body surface area) and pregnant rabbits al intravenous doses Up to
?80 uaai+a WtaitO@SY (6 time the racammendad human dose baaed on &My aur’ka enq
ti-MW~tiwMk~wMnm~tidwIoOR- Them
am. however, no ~amta and watl+on!rolkd atudiaa in pragnam women. 8aatKs #timal m.
_tik5Sfa Mt~pfadii ofhwraan mep&taa, fjsiidrug ahsxMbeti@r-
wmm*fld@Y-.

~~Rktih_f~~[~@ium)k~rn~
fnifk kauae many dtugs areeacretedin human milk.cwion should be exermsed when
0RGAR4WiStinW@Snd to a nuningwman.

Padiabk lfsc Ssfafy al-d affa@vaWaa of ORGAJLMF (danapamid @turn] Inpction in padii

-fUV4fWfbaarl aabM@wd

AOVERSERUS7WS
~ tolbwing Sabk SunUTUIfX ldvat’ae bbedi~ evarda thef occunad in dinial N4ak wttiih
uudiad ORGARAJP @napaIoid ecdum) Injec%om compared So pfacebo. wartann, and omen
- ~ ax ~. -1- ~u~*fdhaPaMa).

8food LOSS snd Tnnsfatmu
0V7 @ PE ProP$’WS: OfU&adEHIPSurOSry

8food Lwmd Total OR~ P&also Waliaml Oma@
Tnnahmna M

TOW I I 1 I 1

Famatea Ius,
1

Poacooetaarva Ebod
Loaa (mL)

Tnnahasm_s [mats PRB!
fAales

Pamalae

580

1258

—

462

1152

(N)
Umnaso

6~S5

48&430

(316)
954*879
(839)
7Mk778

(268)
2.&l.8
(w)
2.6*1.7

m12anssoLAO (N)
Maan40

(141)
+ 82&49g

(96)
754&l

(219) (288)
418a252 471*X6 S3&456

(45) (88) (129)
906i812 /;7;565 10S8I1OS5

Yl:k20
(415)

619x352 798*n9

(36) (87) (82)
f#4 2.*1 .4 2.9x2 1

(177) (279)
2.6s1 4 2.1$1.1 2.6d O

Wth@ iwtudaa the ldlowiw aCCIYS reference agems hapann, haparrwltHE, acefytaahcylac acd,
dwcfran, and kwmokcuiar weight hepanns.

Tofal N. Tofsf num~r of patients wtth availabk dab acmes sII Snaemant groups
n = The numtwr of pata?nta wdh available data in SSL$ napacfiw traatmarn gro@ and by gander

*The bllowirq tebk summarizes advana eve~ matoccurredata f~uenq gmatar man.
Or WSl to, 2% Of DSbantS m clinical tik for ffw propfryiasis of OVT and PE follmvlng elecn’ve
fIIO surgery WKh StudleslORGARAtP (danaparoid sodium) Inlectlon compared 10 phubo,
warfann, snd offwe @asvdn, fsapanwDliE, aspirin),

laW4an4eof Adverse Eapemarkea (22%)
OVT and PE Pmp~ for EkcwaHip Surgery

All Pataama heated

Mvme
Glaarmaca I ‘t%’”” I E&’ \ wirtirt-~ -~6Jk

N(%) -1

.....
R&h 31(4.6) qoo) 1

Psurreua 25(3.9) 1 (0.7) 14(5.8) qo.o)

Panphaaal Edema 21(3.3) qo.o} 19(7.8) 4(2.4)
l“-”,, VW? ,, 0(0 0) 22(13 2) I Ofo m..-.,,,,- 1 ..,. !,

L
9 19

m.rder I 17

In addd!on the followfQ table summarizes adverse events that occurred at a frewencf greater
man or equal to, 2% of patients m chmcal trials for the urophylmls of DVT and PE wmcn shvled
ORGARANrW (Oanaparold scuwm) Inlectlon compared fo placebo warfar,n anO others (I!-epann.
heparm Scdwm, hepann Calclum enoraparln, dallepann, dexfran neparmiOHE, aspmn)
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Organon Inc.
Attention: Ms. Edwina Muir
375 Mount Pleasant Avenue
West Orange, New Jersey 07052

Dear Ms. Muir:

Please refer to your September 8, 1994 new drug application and
your resubmission dated December 29, 1994 submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Orgaran~
(danaparoid sodium) Injection.

We acknowledge receipt of your amendments dated December 20, 1995
and January 3 and 24, February 6, March 11, April 8 and 19, and
June 18, 1996”.

We have completed the review of this application as submitted
with draft labeling, and it is approvable. I-ioweVer,before this
application may be approved, it will be necessary for you to
submit final printed labeling (FPL) for the drug. The labeling
should be identical in content to the enclosed marked-up draft
labeling, with additional information requested in the ADVERSE
REACTIONS section, the “other” subsection.

In addition, submit package inserts, with appropriate English
translations, from all countries in which Orgaranm is currently
marketed, and provide information regarding any foreign safety-
related regulatory actions.

Please submit sixteen copies of the final printed labeling, ten
of which are individually mounted on heavy weight paper or
similar material.

If additional information relating to the safety or effectiveness
of this drug becomes available, revision of that FPL may be
required.

Under 21 CFR 314.50(d) (5)(vi)(b), we request that you update your
N-DAby submitting safety reports, including all deaths and any
adverse events that led to discontinuation of the drug and any
information suggesting a substantial difference in the rate of
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occurrence of bleeding events, thrombocytopenia, and of common
but less serious adverse events. The update should cover all
studies and uses of the drug including: (1) those involving
indications not being sought in the present submission, (2) other
dosage forms, and (3) other dose levels, etc.

In addition, please submit three copies of the introductory
promotional material that you propose to use for this product.
All proposed materials should be submitted in draft or mock-up
form, not final print. Please submit one copy to this Division
and two copies of both the promotional material and the package
insert directly to:

Food and Drug Administration
Division of Drug Marketing, Advertising and

Communications, HFD-40
5600 Fishers Lane
Rockville, Maryland 20857

Within 10 days after the date of this letter, you are required to
amend the application, notify us of your intent to file an
amendment, or follow one of your other options
21 CFR 314.110. In the absence of such action
action to withdraw the application.

The drug may not be legally marketed until you
in writing that the application is approved.

Should you have any questions, please contact:

Karen Oliver

_——
under
FDA may take

have been notified

Regulatory Health Project Manager
Telephone: (301) 443-0487

Sincerely yours,

Paula Botstein, M.D.
Acting Director
Office of Drug Evaluation III
Center for Drug Evaluation and

Research

Enclosure: Draft Labeling
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EXCLUSIVITY SUMMARY for NDA # 20-430 SUPPL #

Trade Name OrzaranIniection Generic Name danaparoidsodium

Applicant Name Or~anon.Inc. HFD- 18(3

Approval Date LL&< ?+, (yyg

PART

1.

I IS AN EXCLUSIVITY DETERMINATION NEEDED?

AI-Iexclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and III of this Exclusivity Summav onlv if vou
answer “yes” to one or more of the foilowing ~esti&s ab&ut
the

a)

b)

c)

submission.

Is it an original NDA?
YES/X/

Is it an effectiveness supplement?

No/’!.—.

YES / / NO//

If yes, what type? (SE1, SE2, etc.) SKI

Did it require the review of clinical data other than to
support a safety claim or change in labeling related to
safety? (If it required review only of bioavailability
or bioequivalence data, answer “no.”)

If your answer is “no” because you believe the study is
a bioavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a bioavailability study,
including your reasons for disagreeing with any arguments
made by the applicant that the study was not simply a
bioavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim, that is supported by the clinical
data :

Form OGD-011347 Revise6 8/7/95; edite< 8/8/95

cc: Criginal N-3A Division File I-?FD-85Mary Tum Hclovac
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d) Did the applicant request exclusivity?

NO/X/

If the answer to (d) is “yes,,, how many years
exclusivity did the applicant request?

.

NIA

IF YOU HAVE ANSWERED ‘NO” TO ~ OF THE ABOVE QUESTIONS,
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

of

GO

2. Has a product with the same active ingredient(s), dosage form,
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use?

IF THE
BLOCKS

3. Is

IF THE
BLOCKS

If yes, N_DA#

YES / / NO/X /

Drug Name

ANSWER TO QUESTION 2 IS ‘YES,n GO
ON PAGE 8.

DIRECTLY TO THE SIGNATIJRE

this drug product or indication a DESI upgrade?

ANSWER TO QUESTION 3 IS “yES,ll
ON PAGE 8 (even if a study wa6

YES / / NO/x/

GO DIRECTLY TO THE SIGNATURE
required for the upgrade) .

Page 2
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PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #l or #2, as appropriate)

1. Sincrle active in~redient Broduct.

Has FDA previously approved under section 505 of the Act any
drug product containing the same active moiety as the drug

“under consideration? Answer “yes” if the active moiety
(including other ester$fied forms, salts, complexes, chelates
or clathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer “no” if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES / / NO//

If “yes, “ identify the approved drug product(s) containing the
active moiety, and, if knowni the NDA #(s) .

NDA #

NDA #

NDA #

2. Combination Droduct.

If the product contains more than one active moiety
defined in Part II, #l), has FDA previously approved
application under section 505 containi-nganv on; of-;he act

(as
an

.ive
moieties in the drug product? If, for example, the
combination contains one never-before-approved active moiety
and one previously approved active moiety, answer “yes.“ (~
active moiety that is marketed under an OTC monograph, but
that was never approved under an NDA, is considered not
previously approved.)

If “yes,” identify the approved drug product (s) containing the
active moiety, and, if known, the NDA # (s).

NDA #

NDA #

NDA #

IF THE
TO THE

ANSWER TO QUESTION 1 OR 2 UNDER PART II
SIGNATURE BLOCKS ON PAGE 8. IF “YES,”

Page 3

IS “NO,” GO DIRECTLY
GO TO PART III.



PART III THREE-YEAR EXCLUSIVITY FOR NDA’S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or
supplement must contain “reports of new clinical investigations
(other than bioavailability studies) essential to the approval of
the application and conducted or sponsored by the applicant. !l This
section should be completed only if the answer to PART II, Question
1 or 2, was “yes.”

contain reports of clinical
1. Does the application

investigations? (The Agency interprets “clinical
investigations” to mean investigations conducted on humans
other than bioavailability studies.) If the application
contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer “yes,” then skip to question 3(a) . If the answer to
3(a) is “yes” for any investigation referred to in another
application, do not complete remainder of summary for that
investigation.

YES / / NO//

IF “NO,n GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is “essential to the approval” if the
Agency could not have approved the application or supplement
without relying on that investigation. Thus, the
investigation is not essential to the approval if 1) no
clinical investigation is necessary to support the supplement
or application in light of previously approved applications
(i.e., information other than clinical trials, such as
bioavailability data, would be sufficient to provide a basis
for approval as an ANDA or 505(b) (2) application because of
what is already known about a previously approved product) , or
2) there are published reports of studies (other than those
conducted or sponsored by the applicant) or other publicly
available data that independently would have been sufficient
to support approval of the application, without reference to
the clinical investigation submitted in the application.

For the purposes of this section, studies comparing two
products with the same ingredient(s) are considered to be
bioavailability studies.

YES / / NO//

(a) In light Of previously approved applications, is a
clinical investigation (either conducted by the applicant
or available from some other source, including the
published literature) necessary to, support approval of
the application or supplement?

Page 4



If 11~~ ,11 state the basis for your conclusion that a
clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

.

.

(b) Did the applicant submit a list of published studies
relevant to the safety and effectiveness of this drug
product and a statement that the publicly available data
would not independently support approval of the
application?

NO//

(1) If the answer to 2(b) is “yes,” do you personally
know of any reason to disagree with the applicant’s
conclusion? If not applicable, answer NO.

‘mS//

If yes, explain:

NO//

(2) If the answer to 2(b) is “no,” are you aware of
published studies not conducted or sponsored by the
applicant or other publicly available data that
could independently demonstrate the safety and
effectiveness of this drug product?

YES / / No//

If yes, explain:

(c) If the answers to (b)(1) and (b)(2) were both “no,”
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study #

Investigation #2, Study #

Investigation #3, Study #

Page 5
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3. In addition to being essential, investigations must be llnewl~
to support exclusivity. The agency interprets “new clinical
investigation” to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of a
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the. agency to demonstrate the effectiveness

opreviously approved drug product, i.e., does not redemons~~at~
something the agency considers to have been demonstrated in an
already approved application.

a) For each investigation identified as “essential to the
approval, “ has the investigation been relied on by the
agency to demonstrate the effectiveness of a previously
approved drug product? (If the investigation was relied
on only to support the safety of a previously approved
drug, answer “no.”)

Investigation #l

Investigation #2
..

Investigation #3

YEs//

YEs//

NO//

NO//

If you have answered “yes” for one or more
investigations, identify each such investigation and the
NDA in which each was relied upon:

NDA # Study #

NDA # Study #

NDA $ Study #

b) For each investigation identified as “essential to the
approval, “ does the investigation duplicate the results
of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

Investigation #1 YES / / NO//

Investigation #2 y~s / j NO//

Investigation #3 YES / / NO//

If you have answered “yes” for one or more
ir-vestigations, identify the NDA in which a similar
investigation was relied on:

NiIA #

NDA #

NDA #

Page.

Study #

Study #

Study #

6
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C) If the answers to 3(a) and 3(b) are no, identify each
“new” investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not “new”):

Investigation #_, Study #
.

Investigation #_, Study #

Investigation #_”, Study #

4. To be eligible for exclusivity, a new investigation that is
essential to approval must also have been conducted or
sponsored by the applicant. An investigation was “conducted
or sponsored by” the applicant if, before or during the
conduct of the investigation, 1) the applicant was the sponsor
of the IND named in the form FDA 1571 filed with the Agency,
or 2) the applicant (or its predecessor in interest) provided
substantial support for the study. Ordinarily, stistantial
support will mean providing 50 percent or more of the cost of
the study.

..

a) For each investigation identified in response to question
3(c) : if the investigation was carried out under an IND,
was the applicant identified on the FDA 1571 as the
sponsor?

Investigation #1

Investigation ++2 !
I

IND # YES / / !

NO /_/ Explain:

NO /_/ Explain:

(b) For each investigation not carried out under an IND or
for which the applicant was not identified as the
sponsor, did the applicant certify that it or the
applicant’s predecessor in interest provided substantial
support for the study?

In-~estigation#l

Page

NO /_/ Explain



. ,.

Investigation #2 !
!

YEs / _/ Explain ! NO /_/ Explain

(c) Notwithstanding ah answer of SIyes,,to (a) or (b), arethere other reasons to believe that the applicant should
not be credited with having “conducted or sponsored” the
study? (Purchased studies may not be used as the basis
for exclusivity. However, if all rights to the drug are
purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the
studies sponsored or conducted by its predecessor in
interest.)

I?Es// NO//

If yes, explain:

cc : Original h~A Division File HFD-85 Mary Ann Holovac

Page 8
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ORGANON Inc.

Pursuant to Section306 (k)(1)

VUNMUENT9AL

CERTIFICATION

of the Federal Food, Drug and CosmeticAct,the
undersigned certifies thatOrganonInc.didnotand will not use in any capacitythe
sewicesof my person debmd under subsections (a) or (b) [Section 306 (a) or (b)], in
connection with the New Drug Application for Orgaranw (danaparoid sodium),
NDA. 20-430.

VicePresiden+

L. CONFIDENTIAL-—
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ORGANON kIC.

ITEM 13/14
PATENT INFORMATION AND CERTIFICATION

PROPOSED 21CFR 314.53

314.53 (c) (1)

(i)

(ii)

(iii)

(iv)

LLummuQ - 5,16’$*377
EXplRATION DA~ -NOVEMBER 17,2009

~YPE OF PATE NT - DRUG

NA ME OF PATENT OWNER OF RECORD

Akzo N.V.
Arnhem, The Netherlands

NAME OF A~OR~ Y

Mr.WilliamBlackStone
Organon Teknika Corporation
Patent Department
1330-A Piccard Drive
Rockville, Maryland
20850-4373

CONFIDENTIAL



eE9
C) RGANON Inc

WWUFWENT9AL

314.53 (c) (2)
(i) Qrkzinal Cert ification

The undersigned certifies that the drug and formulation or
compositionof ORGARA~ (tianaparoidsodium) is
claimed and/or covered by U.S. Patent Number 5,164,377.
This product is the subject of this application for which
approval is being sought.

&i2Jz??QA!&f2
Patrick J. & “ ski
Vice President

;q

L-
.,—.:-..
‘: CONFIDENTIAL
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER      020430

MEDICAL OFFICER REVIEW



DIVISION OF GASTROINTESTINAL AND COAGULATION

MEDICAL OFFICER’S REVIEW

NDA No. : 20-430

Sponsor: Organon, Inc.
AUG -

( ////+

DRUG PRODUCTS

-7 1995 -
Drug: Orgaran (Org 10172)

Class: Glycosaminoglycan, antithrombotic

Indications: Thromboprophylaxis in hip replacemer.t

Related Applications: IND

First Submission Date: 9-8-94

Re-submission Date: 12-29-1994

Date of NDA Filing: 2-28-1995

Medical Reviewer: Lilia Talarico, M.D.

Review Completed: 7-27-1995

BACKGROUND INFORMATION

Postoperative deep vein thrombosis (DVT) and pulmonary embolism (PE)
are major complications for patients undergoing orthopedic hip
surgery. Both DVT and PE may be clinically asymptomatic initially and
the non-invasive methodologies used in clinical diagnosis are
insensitive and unreliable for early diagnosis.
In the absence of thromboprophylaxis, DVT has been reported in
approximately 40% to 60% of the patients undergoing either elective
hip replacement or surgery for a fractured hip, whereas PE has been
reported to occur in approximately 3% to 12% of these patient
populations. Serious or fatal PE may arise in an otherwise well -
convalescing patient.
The rationale for thromboprophylaxis following orthopedic hip surgery
is based on the potentially fatal nature of PE and its origin from
DVT . Thromboprophylaxis after hip or knee replacement surgery with
low molecular weight heparins, such as enoxaparin, has significantly
reduced the incidence rates of DVT.

Org 10172 is a glycosaminoglycan isolated from the same starting
material as unfractionated heparin and low molecular weight heparins,



NDA 20-430
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both of which, however, are excluded during the extraction procedure.
Org 10172 inhibits the coagulation cascade predominantly by enhancing
the antithrombin III (AT-III) mediated inhibition of factor Xa.
Unlike heparin, Org 10172 is not inactivated by endogenous
heparin-neutralizing factors (e.g., histidine-rich glycoproteins and
platelet-factor-4) and has minimal or no effect on platelet
a~tivation.

Org 10172 was developed with the aim of providing a superior
benefitirisk ratio (thrombosis prevention/bleeding enhancement) than
other currently available antithrombotic regimens.
Orgaran has been evaluated for thromboprophylaxis in high risk general
surgery, orthopedic surgery, non-hemorrhagic stroke and for
anticoagulation in hemodialysis.
The clinical evaluation of Orgaran has been conducted in part under
IND Eleven clinical trials, 9 in US and 2 in Canada were
sponsored by Organon Inc. under IND A total of 81 clinical
studies were completed outside the U.S. not under IND
NV Organon has five ongoing clinical studies as of June 1, 1993.

On September 8, 1994, Organon Inc submitted NDA 20-430 for the -
approval of Org 10172 (Orgaran 75o anti-Xa U bid, s.c., for up to 14
days postop. with the first dose preop.) for thromboprophylaxis in hip
replacement Seven controlled studies, 3 in patients
undergoing elective hip replacement and 4 in patients with

were submitted with the NDA. While the 3 clinical trials in
hip replacement were comparable for design and dose regimen of Org
10172,

On June 7, 1995, the sponsor submitted a 120 day safety update and the
final report of study #86030 comparing Org 10172 to unfractionated
heparin in elective hip replacement surgery. The study was ongoing at
the time of the NDA submission.

The Clinical Data are located in volumes 2.109-2.263 of the NDA
submission. The data from study 86030 are located in vol. 7.2-7.6.
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NDA 20-430 : Index of Clinical Data

Application Summary: v. 2.3
ClinicalPharmacologySummary: V. 2.109

Clinical Pharmacology, Dose-ranging and pilot studiee:v. 2.112 to 198

Controlle2 Clinical Studies: s~aq: v. 2.199
s tucly

Study

Study

study

Study

study

Study

CRF :

004-023*
Data Listing:
CRF Tabulations:
004-004 Part B
Data Listing:
CRF Tabulations:
85140*
Data Listing:
CRF Tabulation:
004-011
Data Listing:
CRF Tabulation:
62004
Data Listing:
CRF tabulation:
86002*
Data Listing and tabulation:
86030*
Data Listing:
CRF Tabulation:

v. 2.200 to 205
V. 2.305 to 324
v. 2.325 to 359
V. 2.206 to 208
V. 2.265 to 270
V. 2.271 to 278
v. 2.209 to 212
V. 2.363 to 368
V. 2.369 to 375
V. 2.213 to 217
V. 2.288 to 296
V. 2.297 to 302
V. 2.218
V. 2.361 k 362
V. 2.362
V. 2.223 to 225
V. 2.307 to 400
v. 7.2
v. 7.3 to 7.5
v. 7.6

V. 2.401 to 479

Annotated Labeling: V. 2.3

Integrated swmnaries of efficacy and mafety: V. 2.254, 2.255

Other Studies:
summary : V. 227
Study 004-022: Org 10172 in Acute Stroke: V. 228
Study 85145, 86041: Org 10172 in Major Surgery: v. 229 to 233
Study 004-010: Org 10172 in Acute Stroke: V. 234 to 238
Study 84030 , 87038: Org 10172 in Acute Stroke: v. 239 to 240
Study 87018: Org 10171 in HIT: V. 241
Study 62001: Org 10172 in High Risk Surgery: V. 242
Study 62002: Org 10172 in DVT: V. 243
Study 62008: Org 10172 in Stroke: V. 244
Study 004-500 & 004-500 OF: Org 10172 in HIT:
study 87007:

V. 245 to 247
Org 10172 in Atherosclerosis: v. 248

Clinical Reprints: v. 249 to 253

* Studies of Thromboprophylaxis in hip replacement surgery.

The medical review of NDA 20-430 includes only the studies performed
to assess the efficacy and safety of Org 10172 for prophylaxis of DVT
in elective hip replacement surgery.
The following volumes of the NDA were reviewed: v 2.3; v.2.109;
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v.2.200-2.205 and 2.325-2.359 for study 004-023, v.2.209-2.212 and
2.363-2.368 for study 85140, v.2.223-2.225 and 2.387-2.400 for study.
86002, v.7.2-7.6 for study 86030; v.2.254 and v.2.255 for the
Integrated Summaries of Efficacy and Safety.

Pharmacologic Class of Or~ 10172

The drug substance ORG 10172 (Danaparoid sodium-USAN) is a natural
mixture of LMW sulfated glycosaminoglycuronans derived from porcine
intestinal mucosa. The mixture consists of -84% heparan sulfate, -12%
dermatan sulfate and -4% of chondroitin sulfate. The average Mw of
Org 10172 is 5500 daltons (range 4000-8000 daltons) .
The chemical structure of Org 10172 is shown below:

MsillRcpndag Di - “+sU*

.

Or*g10172 is isolated from porcine intestinal mucosa, the same
starting material as heparin and LMW heparins. However, heparin and
heparin fragments are excluded in the extraction procedures of Org
10172, as confirmed by its structural analysis of the repeating
disaccharide composition and anti-Xa/anti-IIa activity levels.

Org 10172 inhibits coagulation by enhancing the AT-III mediated
inhibition of factor Xa. Approximately 5% of the heparan sulfate has
high affinity and about 95% has low affinity for AT-III.
In the absence of specific analytic methods for the in vitro or ~
vivo assay of Org 10172, the drug is characterized by anti-Xa
activity. One mg of Org 10172 has 11.0 to 17.0 U of anti-Xa and not
more than 0.5 anti-IIa U (anti-Xa/anti-IIa ratio >22) .

The druq substance Org 10172 is manufactured by
The drug product Orgaran (Org 10172 injection) is

manufactured and distributed in 1 mL ampules or glass syringes by
Organon Inc..
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Preclinical Pharmacoloav and Toxicoloqv

Preclinical animal studies performed with Org 10172 showed that:

1) The absolute bioavailability of S.C. Orgaran is nearly 100%;
2) Org 10172 is not metabolized by the liver;
3) ‘Thekidney plays a significant role in the eliminatimi of

Org 10172 (by anti-Xa activity);
4) The pharmacokinetics are linear with respect to dose;
5) Org 10172 (anti-Xa activity) has a T,,zlonger than heparin;
6) The anti-Xa T,,zis independent of route of administration;
7) The Tm is - 2-5 h after a S.C. dose in dogs and humans;
8) The vofume of distribution is the blood compartment;
9) The effect of Org 10172 on PT, APTT, and TT is minimal.

Studies with various animal models of thrombosis show that Org 10172
had a dose-related antithrombotic effect when administered either iv.
or s.c.. In the stenosed vessel model in rabbits, the
thromboprophylactic effect of Org 10172 was demonstrable for up to 12
hours after single S.C. dose while the effect of heparin was of
shorter duration.

The animal studies showed that Org 10172 prevents thrombus formation
and extension mainly by inhibiting fibrin formation and rendering any
preformed thrombus less thrombogenic.

Org 10172 was found to cause less bleeding than heparin probably
because of its minimal or no effect on platelet function.
Org 10172 showed no systemic toxicity at thromboprophylactic doses in
all animal species tested.

Clinical Pharmacoloav

The PK profile of Org 10172 has been obtained in normal subjects,
cardiac catheterization patients and patients with renal failure on
hemodialysis. Approximately 1800 subjects received single or multiple
iv. or S.C. doses of Org 10172.

One of the 28 pharmacology studies was conducted in U.S. under IND
In this study, Org 10172 was administered to 24 healthy

volunteers at the dose of 75o anti-Xa U iv. and 75o, 1500, and 2250
anti-Xa U s.c.. This study defined both the bioavailability and dose
proportionality of Org 10172.

In the non-U.S. studies, i.v and S.C. Org 10172 was evaluated in males
and females, and in elderly. Drug-drug or drug-antidote interaction
and PK studies were performed. One study determined the effects of
Org 10172 on the liver. Urine anti-Xa activity was measured in some
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study for renal excretion of Org 10172.

The PK of Org 10172 were determined on seven different batches in
three studies. A dose-dependent linear relationship between iv or sc
doses of Org 10172 and plasma anti-Xa activity was demonstrated. The
half-life of Org 10172 based on anti-Xa activity was independent of
route of administration; the mean aT1,2was 2.6 hours and the ~Tl,2was
approximately 25 hours.
The absolute bioavailability of Org 10172 based on anti-Xa activity
was approximately 100% for the subcutaneous route. Maximal
concentration after S.C. administration was achieved at 3-3.5 hours.
The peak urine concentration of anti-Xa activity occurs approximately
six hours after a single intravenous bolus dose of Org 10172. After
12 hours about 65% of the total anti-Xa activity was excreted in the
urine. The peak values for anti-Xa activity during steady state with
repeated iv bolus doses administered once-daily were approximately 55%
higher than those corresponding to single intravenous bolus doses. A
possible circadian rhythm cannot be excluded. The covariates of age,
gender, and weight were not found to be important for Org 10172.

The pharmacodynamic effects of Org 10172 on blood coagulation were
assessed in terms of anti-Xa activity, anti-thrombin activity (anti--
IIa), and thrombin-generation inhibiting activity (IIaGI), and routine
coagulation tests(APTT, PT, TT, WBCT, and Thrombotest) . A single iv.
dose up to 800 anti-Xa units of Org 10172 or S.C. doses up to 2250
anti-Xa U did not produce any detectable plasma anti-IIa response.
Subcutaneous doses up to 3,250 anti-XaU or repeated doses did not
prolong the APTT, PT, TT, or WBCT. Repeated iv doses up to 3,200
anti-Xa units had only minimal effect on the APTT and none on the PT
and TT. Repeated S.C. doses did not prolong the APTT, PT, or TT.
Continuous iv infusion up to 180 anti-Xa units per hour only slightly
prolonged the APTT and @CT.

The effect of Org 10172 on other parameters concerned with
thrombus formation and lysis were investigated, including:
. Platelet count;

bleeding,

. Platelet aggregation;

. Platelet release/activation;

. Platelet adhesion; and

. Bleeding time, and effect on clot stability.

Org 10172 had no effect on the-platelet count when given for up to 14
days. Immune-mediated thrombocytopenia as that seen with heparin
therapy, was not reported in the study population with the
administration of Org 10172.

Org 10172 had no effect on in-vitro platelet adhesiveness or
aggregation in response to a number of physiological agonists. The
effect on thrombin-induced aggregation was due to the small

...”s....”. ——. — .—.
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anti-thrombin activity of Org 10172. Unlike heparin, Org 10172 does
not appear to influence platelet release, particularly PF4 and is not
neutralized by PF4. No consistent effect on the bleeding time was
seen after iv or sc doses of Org 10172.
Org 10172 iv or sc has no effect on the concentrations of the major
clotting factors and did not lower the levels of AT-III and HC-11.
!)r~ 10172 did not affect fibrinolytic activity.

Org 10172 has only a small effect on the release of triglyceride
lipases and no effect on aldosterone production.

In the phase II program, 10 dose-response studies for DVT prophylaxis
following orthopedic hip surgery were performed to establish the
minimum effective dose (as assessed by the DVT and FE development) and
the maximum safe dose (as judged by bleeding complications) . In
addition, 12 dose-ranging studies of DVT prophylaxis in patients
undergoing general surgery were performed to evaluate the risk/benefit
of Org 10172 in conditions such as surgery for non-malignant
disorders, major surgery for malignancies and TURF, and to select the
dose regimen to be used for prophylaxis of DVT following hip surgery.
Seven dose-finding trials for other indications were performed.

In an early dose-ranging study for D~/PE prophylaxis in hip surgery,
an iv dose of 800 anti-Xa U of Org 10172 followed by an infusion of
100 or 183 anti-Xa U/h for 6 days produced a CmX of 0.5 anti-Xa U/mL
in 3 of 5 treated subjects. All three subjects experienced
unacceptable post-operative bleeding at the surgical site leading to
premature termination of the study.
An iv. dosing safety study of bolus doses of 800, 1,600, or 2,400
anti-Xa U of Org 10172 b.i.d. performed in patients undergoing TURF
showed that blood loss at the surgical site was greatest with peak
anti-Xa levels > 0.5 U/mL. Based on the above two studies, the
maximum anti-Xa level for DVI’and FE prophylaxis in surgical was set
at no greater than 0.5 anti-Xa U/mL.
Phase II dose-response studies for D~/PE prophylaxis in hip surgery,
non-orthopedic surgery, and non-hemorrhagic stroke showed that the
S.c. twice-daily dose of 750 anti-Xa units Org 10172 results in
steady-state peak levels of about 0.20 U/mL.
Dosing levels >750 anti-Xa units, b.i.d., s.c., offered little gain in
the reduction of DVT and a linear increase in the frequency of
bleeding complications.

Based on the Phase II studies, the regimen of Orgaran 7s0 anti-Xa U
S.C. q12h for up to 14 days post-operatively with the first dose given
pre-operatively was selected to provide prophylaxis for all patients
at risk of DVT. In surgical patients, prophylaxis with Org 10172
began pre-operatively had minimal effect on peri-operative bleeding.
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Cross-Reactivity with Anti-HeDarin Antibodies

Org 10172 is chemically distinct from both heparin and the L14M+s and
contains no detectable heparin or heparin fragments. The
cross-reactivity of Org 10172 with heparin-induced antibodies was
evaluated in 225 Heparin-induced-Thrombocytopenia (HIT) patients fron
a “compassionate-use” prcgrarn. Nine out of 48 patients tested (18.4%)
who had a positive Org 10172 cross-reactivity were never administered
Org 10172. Five of the 177 patients (2.8%) with initially negative
Org 10172 cross-reactivity tests developed thrombocytopenia after the
administration of Org 10172 and were shown on repeat testing to have
developed cross-reactivity. Thus , 53 of 225 (23.5%) patients with
verified HIT had positive cross-reactivity. The cross-reactivity of
Org 10172 with anti-heparin antibodies was lower than that of the
various LMWH which approaches 100%.

Phase III Clinical Trials: Throtiopronhylaxis in IiiDReDlaC~ent

Four phase III clinical trials (#004-023, #85140, #86002, #86030)
assessed the safety and efficacy of Org 10172 at the dose of 75o
anti-Xa U bid for the prophylaxis of DVT/PE in hip replacement
surgery. One study was conducted in the U.S. (#004-23), one in the
Netherlands (#8514Q), one in Switzerland and Germany (#86002), and one
in Italy (#86030). The U.S. study was conducted under IND

The formulation of Org 10172 used in the orthopedic trials was similar
to that used in the PK studies and to the to-be-marketed formulation,
except for the presence of sodium sulfite, anti-Xa concentration, and
fill volume in some studies.

The patient population of the four controlled clinical trials were
similar and consisted largely of Caucasian elderly women.

In all the studies, the primary efficacy parameter was the occurrence
of DVT as determined by bilateral or unilateral venography (VG)
performed at exit or earlier, if clinically indicated. A secondary
efficacy parameter was the occurrence of PE.
In all studies, most patients has a follow-up evaluation of DVT/PE.

Venograms were adjudicated by an independent panel.

Efficacy analyses were performed on the Intent-to-Treat (ITT) and on
the Evaluable population. The ITT included all patients with at least
one dose of study drug, underwent specified surgery, and at least one
post-surgery efficacy evaluation. The Evaluable group included
patients who met all inclusion/exclusion criteria with no major
protocol deviations.



NDA 20-430
Page 9

Protocol No. 004-023 (VO1. 2.200-2.205)

Studv Title: A multicenter randomized open-label assessor-blind
evaluation of Org 10172 bid versus tiarfarinqd as a prophylaxis
DVT in patients undergoing elective hip replacement surgery.

for

Studv Desicn: The study was performed at 14 centers in U.S. and
included only patients undergoing elective hip replacement.

Patients with prior hip surgery within I year, hypertension, renal
failure, weight <90 or > 300 lbs, Coagulopathies, use of NSAID or
other anti-platelet drugs within 72 hours, history of GI bleeding,
intolerance to study drugs (warfarin, heparin-like drugs, contrast
media, iodir.e), current DVT, or intracranial or ocular hemorrhage
within 12 months were not eligible.
Patients were randomized after the screening process and treatment
groups were stratified by study center..

The assessment schedule for the study is shown in Table l(v.200,p.31)

TABrx 1
ASS& SCHEDLZS

* y

DaysmStiy my 1“ 2 3 4 s 6 7 8
b

HislOlyf
Dcm~phia x’
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m

w=””
x *
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~d x x x x x x x x’
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x x’ x
ECG x’
Biimisl?y x x’

x’ x’
I’kmaatsk
-m(meq’ey x x x x x x x x x’
-m
-Bkding Ti &
u- X’ r
,w=@w x’ x’ x’
v- X:
venlilda/?erht5iM
35s Scul’

~ E-t
x.. x x x x x x x
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Both study medications,,Org 10172 (lot #CP087143 and #CP091090) and
warfarin were supplied to each study centers by Organon Inc. .

Org 10172 and warfarin were started prior to surgery.
Org 10172 was started 1-4 hours before surgery and the second dose
given not earlier than 2 hours after surgery. Dosing was then
continued twice daily from day 2 to day 8 or to until discharge.
Warfarin therapy was started with a dose of 10 mg on the day before
surgery, dosage was adjusted according to daily PT to 1.3-1.5 x
control and continued for 8 days or to discharge.

Based on the expected incidence rate of DVT of 30% in the warfarin-
treated group and 16% in the Org 10172-treated group, 432 patients
were initially calculated to yield 310 efficacy evaluable patients.
Due to the greater than expected rate of dropout and protocol
violations, the protocol was subsequently amended to increase the
total number of patients enrolled to 486.

Assessment of Efficacv and Safetv

Efficacy evaluation (occurrence of DVT) included daily clinical
assessment, Doppler Ultrasound (DUS) on day 4 A 1 and at exit and exit
bilateral venography (VG) on study days 6-8 or within 24 hours of the
last dose of study drug. VG was to be performed at any time if
indicated by clinical symptoms or positive DUS.

The protocol included an interim analysis to compare the DUS and VG in
the first 100 patients who had both assessments, however this was not
done because of lack of correlation between the two tests. For the
purpose of the efficacy analysis, the diagnosis of DVT was based
primarily on the interpretation of the VG which were blindly reviewed
by each of the three members of the Adjudicating Committee.

As the study was multicenter, the techniques and the interpretations
of the DUS and VG were specified in the protocol.
The protocol required that all patients with positive VG should
undergo lung scan for evaluation of PE, this, however was not always
carried out.

Major bleeding was defined as intraoperative transfusion of z 4 units
of blood or of > 2 units at any other one time, blood loss requiring
reoperation, reduction i.n Hgb of 30% or more over a three day period,
bleeding into a major organ (eye, lung, brain), more than 2
significant GI or GU bleeding, spontaneous recurrent hematomas or
repeat bleeds.

All adverse clinical experiences were classified according to
severity, relation to the study drug, action taken and outcome.
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Patients who experienced a DVT or a major bleeding event (study
endpoints) at any time in the study were discontinued and considered
as completers. Patients who received study drug for at least 6 days
without DVT or major bleeding (i.e. early discharge) were considered
as completers. A follow up at 1, 2, and 3 months postop. was obtained
~(~~?cord deaths or late thrcmboembolic events.

The data were analyzed in the Intent-To-Treat group which consisted of
all randomized patients who had hip replacement, at least one dose of
study drug and at least a unilateral VG, and in the Evaluable group,
which was defined as the ITT group and h“avingmet all inclusion/
exclusion criteria without major protocol violations.
The All-Treated group included all randomized patients who recei~pedat
least one dose of study drug regardless of any efficacy evaluation.
This group was used for safety analyses.
Between-treatment comparison tests for both efficacv and safetv were
two-tailed with statistical significance
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patients were excluded at screening mainly for refusal to participate,
use of disallowed medications, contraindications, recent hip Surgev,

and cancellation of surgery.
Eight patients randomized to Org 10172 and 4 randomized to warfarin
were excluded from the All-Treated group because did not receive any
medication.
A total of 8C patients were excluded from the ITT because venography
was not performed, their distribution according to treatment and study
center is shown below:

Treatment
Study Center Org 10172 Warfarin

#2
#3
#g

#5
#6
#7
#8
#9
#11
#12
#~3

#14

Excluded/ALl

.,

.2/6

9/25
2/35
2/17

3/44

1/17
10/41
3/14
2/3

Treated: 34/233(14.5%)

3/6
2/10
9/26
6/35
4/19
1/5
2/46
3/15
2/18

12/41
1/14
1/3

46/243(18.9%)

More warfarin-treated patients failed to undergo VG, however, no
significant differences were noted between treatment groups at any of
the study centers.
The majority of patients underwent .VG at exit (day 7-8).

The patients excluded from the Efficacy Evaluable population
summarized in table 6. (v.200, p.89-91)

are

Patients with minor protocol deviations, as determined by Organon
Inc., remained eligible for inclusion in the Efficacy Evaluable group.
The patients with “minor” protocol deviations were: females of c~ilg
bearing age, patients with hypertension, chronic DVT, receiving lonlc
contrast medium, not terminated for major bleeding, re-randomized,
abnormal exit laboratory tests or missing baseline PT/APTT, improperly
dosed preoperatively, using TEDS, unilateral VG, no repeat DUS, no V/Q
scan after positive VG, prolonged dosing, prior hip surgery <12m.
The patients with “minor” protocol deviations allowed to enter the
efficacy evaluable groups are shown in table 7 (v.200, p.93) .
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TABLE6
PATENTS EXCLUDED FiOM EFTKAa EY.U.lJA8LE GROW

Paticlx No. of DaysonStudyDrug Reasoo for Exclusion
.
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Cmtcr 8 (2 of 41Patients)

8066. 6- Ddowd prcaial mriiariow
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lz3- . 7 McrfaliqConcorniwtnlcdiadoo.
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w- 8 DkdbCd prcrrial mediation.
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TABLE 6 (CONTIMZD)
PATXENT3EXL1.JJl)EI) FROM THE EFTICACY mALLAALE GIUX.7

PadCat

Warfario (22 of W Pwicnrs)

Gntcr 4 (? of 17 Patica~)

4n -I Di-Uowcd pretrial mcdiution.

452 10 Interferingconcarnitantmedication.

Ccnkr 5 (3 of 29Paficn@

sol 6 Mcrfcrirrg conr.omirw medication. “

so7- 7 Dtilowcd prc:nal mcdkdon.

511 6 No adjudicxcd wmgram.’
b

C~(cr 6 (2 of 15Paticn~)

636 ‘- 0 Use of TEDS* for prolonged pcrbis.

67 “- 7 Dullowed prcwial medication.

‘@rtcr 8 (2 of 44 Patie~)

8070 8 Improperly achcdulcdprcop*.

UB4- 8 ImtcrfcriIlgConcomitantMcdicatioa
\

Mkr 9 (7 of 32Pdcnca)

901 .- 6 Uacof TZDS*for prolongedperiods

909- 6 DiaakwcdpretrialMCfIdOfL

924 - 6 Uac of TEDS* for pr&ngcd pcrioda.

915 7 Irrtcrkring auomitarrt medication. Uac.
of nIDs* forprckmgcdperiods.

918 8 Use of TEIW for prolongedperiods.

924 8 PrcoparaLivcdoac~kathao10 I
mrgrequird.

I
930 6 pm~~blnrhlbkthanltl ./

mg required.

Curter II @Of 16 Patknta) “

lUO .- 8 DkaUowd pretrial mediatiu

. 113-’ 8 Diaahwd prcrkl medication.

Catcr3z (20f29hticars)

1243 -- 8 Dduwcd pa MxditdliOO.

2?65 7 No p~ dose

enter 13 (’2of B Paticnrs)

131s ‘- 8 .. harking Wommilant mcdicalh.

2322 .- 9 Ddowd - mdkarion.

TOTAL NUMBER OF pA~~ ~U!JIED FROM 7WE EFFIC4CY EVALUABIX
GROUP .37
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TABLE7
bllSOR PROTOCOL DEV’IAnoW - EFFIGN EVALUASILEGROU
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There were no significant differences between treatment groups for
demographic and baseline characteristics in both ITT and evaluable _
groups (Table 8, v.200, p. 96).

TABLE 8
DEMOGRAPHICS AND BASELINE CHARKITRIST1 CS-I.YTWT.TO.~AT GROLIP—-.
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Female
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Efficacy Analysis

The overall incidence of DVT as diagnosed by VG is summarized in
following tables for the ITT and for the Evaluable groups.

Number (%) of patients with DVTa
Intent-to-treat group

) i I

10veralle: N (%)

+=-l-%%
28 (14.1) 49 (24.9)

29 (14.6) 53 (26.9)

p-valueb

0.13

0.007

0.003

Number (%) of patients with DVTa
Efficacy Evaluable group

Org 10172 Warfarin “
N=184 N=175 p-valueb

Proximalc : N (%) 3 ( 1.6) 7 ( 4.0) ‘ 0.19

Distald: N (%) 27 (14.7) 46 (26.3) 0.007

Overalle : N (%) 28 (15.2) 49 (28.0) - 0.003

the

a

b

c

d

e

By positive venogram only.
Using CMH ‘--” -
Popliteal,
Calf
A patient

L~5L .
iliac, and femoral.

may be counted more than once (proximal and distal)

The intent-to-treat analysis included VGS of 3 Datients evaluated
only by investigator and-site of DVT was assign~d from the CRFS. In
the Efficacy evaluable group, diagnosis of DVT and site of DVT were by
final adjudication.

The incidence of DVT was statistically significantly higher in the
warfarin group (p=O.003 for both ITT and evaluable groups) .
In the ITT analysis, the relative risk reduction of DVT in the
C)rg10172 group was 45.7% and the estimate of relative risk (odds
ratio) for overall DVT in the warfarin group was 2.070 (95% CL 1.214
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to 3.529) . The estimates of relative reduction and relative risk of
DVT were similar in the evaluable group. .
The incidence rate for proximal DVT was lower in the Org 10172 grcup-
compared to the warfarin group, but the difference was not
statistically significant.

The side on which the DVT occurred in relation to the side of surgev
is shown below:

Side of DVT relative to side of surgery

Study Total N Both Same side Opposite Unknown
Drug Sides side side of

N(%) N(%) N(%) DVT N(%)

Org 10172 29 8(27.6%) 15(51.7%) 4(13.8%) 2(6.9%)

Warfarin 53 9(17.0%) 26(49.1%) 14(26.4%) 4(7.5%)

Exploratory analyses within each treatment group were performed to
assess the possible effect of several variables and risk factors on
the incidence of DVT.

Within each treatment group, no relationship was found for:
. Incidence of DVT by age (z70 years vs <70 years);
. Incidence of DVT by gender (males VS females); ‘
. Incidence of DVT by missing at least 2 consecutive doses or 3
non-consecutive doses.

. Incidence of DVT by ideal body weight (>30% over ideal body
weight by gender vs not > 30% over ideal body weight) ;

Exploratory analysis within each of the treatment groups indicated
statistical significance in the Org 10172-treated but not warfarin-
treated patients for the incidence of DVT by duration of surgery (time
from start of anesthesia to end of surgery; > 130 minutes vs < 130)
minutes) . For Org 10172-treated patients, this was statistically
significant in both ITT group (P=O.02) and in the Evaluable Group
(p=o.04).

.For both the ITT and the Evaluable Group, logistic regression was used
to determine the treatment effect on the incidence of DVT with the
following risk factors as covariates: age, intraoperative blood 10SS,

duration of surgery, transfusions, history of DVT/PE, degree of
mobility, gender, weight, Hgb. .

Only treatment and gender (male gender and warfarin treatment) for the
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ITT and only treatment, gender, and weight (male gender, warfarin
treatment, weight >30% IBW) for the Evaluable population were
significant at the P=O.05 level.

Life Table estimates of the cumulative DVT detection rate showed a
statistically significant difference in the two treatment groups
(P=O.001 in ITT and P=O.002 for the evaluable groups respectively) .
The cumulative rate of detection of DVT on day 7 (fig 3, v.200, p.120)
was 18.3% for Org 10172 and 18.7% for warfarin (56.2% RR) .

FIGURE 3
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Five patients, 3 Org 10172 and 2 warfarin, had clinical symptoms of
PE . The diagnosis was confirmed only in one warfarin patient.

A very poor agreement of outcomes between Doppler Ultrasound (DUS) and
VG was observed. A concordance analysis of 392 patients who underwent
both procedures showed the following results:

Negative DUS and Negative VG= 305
. Positive DUS and Positive VG= 1
. Negative DUS and Positive VG= 80
. Positive DUS and Negative VG= 6

All patients in both groups received concomitant medications. Twenty
patients, 11 in the Org 10172 group and 9 in the warfarin group,
received disallowed medications such as ASA or other antiplatelet
drugs (Toradol) and anticoagulants. Eleven of these patients
underwent VG and were included in the ITT analysis.

From the total 476 All-Treated patients (233 Org 10172- and 243
warfarin-treated) , 65 were discontinued. The distribution of the
discontinued patients between the treatment qrou~s and the reason for
discontinuation are shown in the following t&le- (v.200,p.135).

Reasons given for Org 10172 Warfarin
Discontinuation N=233 N=243 p-valueb

Rapid Recovery and Discharge o 2’ 0.19

Physician withdrawal 2 3 0.67

Minor bleeding event 1 0 0.32

Insufficient compliance 24 26 0.82

Death 1 0 0.3

Other 1 5 1.12

Overall Total 29 36 0.4

a As given on the End of Trial Form
b Using CMH test.

The 233 patients in the Org 10172 group and the 243 patients in the
warfarin group were exposed to study treatment for a mean of 7.1 and
6.8 days,-respectively.
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Safety Analysis

A total of 246 patients experienced bleeding, 240 patients experienced
minor bleeding and 14 patients (7 in the Org 10172 group and 7 in the
warfarin group) experienced major bleeding (table 23/ P.0142) . Ten of
the 14 patients with major bleeding were from two centers. Eight
patients (3 Org 10172- and 5 warfarin-treated) experienced major
inrrraoperdtive bleeding during revisirn of prior hip replacemen~ with
duration of the operation ranging from 5 hr to >10 hr compared to the
median duration o; 2.5 hr for-hip replacement.

TABLk23
PAllEhtiWHH MAIC)RBLEEDING’—

LLP~TIEhTS-TR.EATEDGROUP

Ccntcr- StudyMedication DcacriptionofEvcnt
Patient Day Day

On? 10172

2-206

4428

441

5-508

8-8059

3

“1

1

5

1

5

3

1

5

1

1

s

Paticntblcd fromopcrativc sitcwhcn”draintm rcmovcdonDay
3 and rquired transfusionof 3 unitsautologous PRBC. Patient
rcccivcdlprc- and2postopcrativc d~studydrug wzs
withheldon Day 3.

Patient Cxpcrienccdsevere’blood loss (4670 ml) during surgery
(revisioz8hr30min) requiringatranduskmof4uniL%
autologousPRBC. Only oncprcopcmtkd oscofstudy drug
wa.. administered.

Paticnlcxpcnuxcdscvcrc’bloodluss(2900mf)duringsurgery
@@olarhipaklwoplasty plusrcvkio45hr15 min)rquiring

transfusion of4unitsPRBCs. Onlyoneprcoperativcduseof
studydrugwas adrninistcrcd.

Hcmoglobmdccrcascd from13Qg/dLto 83g/dLovcrathree-
daypcriod(Day2-DayS), Tnvcstigatorretaincd pAentin
study throughway %patientrcccivcd 7daysofstudy drug.

Paticnl had 1 minor bleed during surge~ (revish~ 4 hr 30 &
3 units autologousPRBC tranhcd); I major bleed during the

pcrioperativcperiod (Day 1) (3unitsautolog.ws PRBC
transfkcd); and 1 minor bleed on Day 2 (2 units PRBC
&ansfused). InvAgator retained patkm in study through Day
% patient kcckd 8 days of study c&.

Patient cxperiencd scvm’ blood loss (5500 MI)during surgew
(rtio% 8 hr 15 mk) requiring a transMon of6unitsPRBCS,
4unitsplatcktsand2unitsautobgous blood. Only one
prcopciativc dose ofstudydrugwasadminismrcd.

HcmoR!* d~ from95 fddL to 69 u/dL olwr a kcc-
day pc.od Pay 2- Day $ Sur&y wasre&ion of prior TKR. I
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TABLE23 (CONTIhWED)
PATIENTSWITH MAJOR BLEEDING’—

ALL-PATIENTS-TREATEDCROUP

I

2niCr - StudyMcdktion
Patient Da}> Day Description of Event

Varfarin

4402 1 2 Patient cxpcricnccdsevere’blood loss (1800mlj during surgery
(revisio%4 hr 55 rein) requiring transfusionof the following 4
units autologous PRBCs during surge~, 1 unit autologous PRBC
periopcratively,2 treks PRBC on Day 2 (minor bleed), and 1

unit PRBC on Day 3. Patient rcceivcdprco~rativc and Day 1
sludy drug only (Day 2 not administered).

44(M 1 1 Patient expcrhudmoderate’ blood loss (1100 ml) during
surgery (rcvMo%5 hr 35 rein) requiringtrausfwion of 2 units
PRBCS and 3 units rwtologousblood. Only one preoperative
do..e of study drug was administered.

+$17 1 2 Patient qerienczd severe’blood loss (MftOml) during surgrxy
(revision, 10 hr 14 rein) rquiring a transfusion of 5 units

autologous blood. Postoperative coffccground &ainagc from
nasogastric tube cvidcncd in the rccovwyroom. Only onc
prcqmativc dose of study drug administered.

5-516 2 2 Patient requireda trausfitdonof 3 unitsautologouswholeblood
‘ on Day2 Hemoglobindecrcascdhorn a preoperative due of

113 g/dL (ptopcrativc hemoglobinnot awilab]c)to 7.8 g/dL
(Day 2). Invcstigatrx retained patient in study through Day 6
(six dajs of study mcdkation).

%567 1 1 Patient cxpcrienud scvcrcd blood loss (1500 ml) during surgery
(rctilo~ 7hr25rein)requiringatranshsiouof4unils
autologouswhole blood. Investigator retained patient in study

through Day 4. Study drug was administered preopcratively as
well as on Day q and on Day ~ Day 3 study drug was withheld.

6-626 4 5 Hemoglobm dccrcascd from a postoperativevalue of 226 g/dL
to 8.1 g/dL (Day 4). Patknt exited after study dmg was
admiiistercd on Day 5.

9-921,1 1 Patient lost 2000mL of blood during surgery (revisionj 10 hr 25
rein) and was transfusedwith 3unitsPRBCSand3unirs
autologouswho~cblood.Instigatorretainedpatien[instudy
through Day 6 (six days of study dreg).
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Logistic regression was used to determine
therapeutic and all transfusions with the
intraop. blood loss, gender, and Hgb level

the treatment effect on
risk factors of center, age,
s as covariates. Of these:

only center, age and gender were s~atistically significant for
therapeutic transfusion while baseline Hgb, center, gender, and
treatment were statistically significant for all transfusion.

Subjective, onen label assessment of severe intra-, peri-, and post-
operative bleeding by the investigators showed no difference between
the two groups (17.4%, 1.9%, O% for Org 10172, and 13.3%, 2.4%, 0.7%
for warfarin group respectively).
The incidence of minor bleeding was similar in the two treatment
groups: 52.4% in the Org 10172 group and 48.6% in the warfarin group.
Hematuria occurred in 10 Org 10i72- and in 8 warfarin-treated
patients. Bruising was reported in about 38% of all patients and
wound hematomas in 3 Org 10172 (1.3%) and 1 warfarin patient (0.4%) .
No significant differences in Hgb or Hct were reported for the two
groups. The number of patients with clinically significant low
outliers was similar for both groups (3 in each group) .

Three Org 10172-treated patients.and one warfarin-treated patient
experienced serious adverse clinical experiences (ACE). None of the
ACES were attributed to study drug. One warfarin patient was
withdrawn because of ACE. One Org 10172 patient died of arrhythmia.

The overall prevalence of ACES. with the exception of bleeding, was
in excess of 95% in both treatment groups (table 32, v.200, p.185) .

.
TABLE32

OVERALLASSESShfEhTOFAD!TRSECL!NCALEXPERIENCES
ALLPATIEhlS-TREATED GROUP

9

Org 10172 w-

ACE Category
n (%) n (%)

(N-m) (N-243)

Patknlswkhatkast @eA~ 224(%.1) 232 (%5)

PatkrMsWithatL.cast OmScrious
ACE’ 3 (q 1 (0.4)

PaticntsW*alMOacS-Rre
ACE 19(82) 16 (6.6)

PatkntsWiiA~ Camtrhrtinglo
DmtirAuatiorl- 0 (0.0) 2 (03)

Patkrltainwhichthc Mlorlslipof
ACE to StudyIkug is Either 13 (54) 4 (1.q
POssiilG Probab~ or De!lniic

& Apu21CPR31Zk
b Indudcs afl patients u5th aS adverse qcb for which acdon taken w dosage

stopped. Pdcnt#m~*Ad-@dMdm*tidmddh
the dosage being stopped. However, this patient reacheds study endpoint (PE) due to
confirmatorycvidc~ ofPE(highprobabdii V/Qsan).

e h&nt#12Mcaperbd anACE(ckUph) aodwasdkcoatioucd bnheatudy.
‘f’hcpaktwas~dym-nnd0dzcdx#1217. ThcACEforPatknt#1206has
rlotbccrlrncludcdmtbeovaan wsuuwatcdAffi rnthcstudy.
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The frequency of ACES by body system is summarized in table 30
(P.165).

TABIJZ.30
FREQUENCY(%) OF PATTEhTSWITH ADVERSECLINKAL EXPERIENCES

GROUPED BY BODYSYSTEM– AILPATIEhT’S-TREATEDGROW

Frequeng($%) pvalucc
BodyS~tem* Org10172 Org10172
(RelationshipofACE toStudyDrug)b Warfarin

(N= 233) (N= 243) vsWtiarin
F
BodyasaWholcd 216(93%) 216(89?%) 0.16
@ela[cd/Non-Related) (3%/89%) (1%/88%)

CardiovasqdarSystcm’ 21(9%) 21(9%) 1.00
(Related/Non-ReIated) (0% / 9’%) (0% /9%)

DigestiveSystem 141(61%) 138 (57%) 0.46
(Related/Non-Related) (1.%/ 60%) (1% / 56%)

Hcmic and @r@atic system 1 (<M%) 1 (<05%) 1.00
(Related/Non-Reiated) (0% / < 05%) (0% / < 05%)

Metabolic and Nutritional Disorders 34 (lS%.) 31 (L?%) 0.59
(Relatd/Non-Related) (0% / Is%) (0’%/n%)

Misccllalwm “ o 2 (1%) 050
(ReIatcd/Non-Related) (0% / l%)

Musculoskc.letalSystem 19 (8%) M (6%) . 0.48
(Related/Non-Related) (0% / 8%) (0% / 6%)

NcmoIMSystcrn 59 (25%) 79 (33%) 0.09
(Related/Non-Related) (0% / 33%)

Respiratory System 38 (16%) M (14%) OJJ
(Related/Non-Related) (cOS% / 16%) (O%/ 14%)

Skin and Appendages 52 (n%) 41 (17%) o.17
(Relatu3/Non-Related) (3% / 19%) (O%/ 17%) .,

Spcaalsenses 2 (1%) 2 (1%) 1.00
(Related/Non-Related) (0% / 1%) (0% / 1%)

Urogenital Sptcm 43 (W%) 29 (W%) 0.09
(Related/Non-Related) (o% / 18’%) (o% / 22%)

Overall 224 (96%) 232 (95%) 0.82
(Related/’Non-Related) (6% / 91%) (2% / 94%)

● PAent maybe counted in mrirc than one trodysystem.
b ‘Relate& refer to possiilc, prohabk, or dcfmk, and ‘Non-Relatc& refers to unlikelyor

none.
e Using Fsher’s exact test (twcdled).
d Statisticallysignificantat the 0.05 Ievcl.
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There were no clinically important differences between treatments for
shifts from baseline to last measurement for any biochemistry or -
hematology variables. No patients in any group developed
thrombocytopenia.

Aside for the prolongation of PT in the warfarin group, no other
changes in hemostatic parameters were noted.

Approximately 10% of the patients in each group were readmitted to the
hospital at some time during the follow-up period. Four patients in
the Org 10172 group developed DVT, each had a positive adjudicated
exit VG and were included in the DVT efficacy analysis for the en-
treatment period. One of the 5 warfarin patients with DVT had a
positive adjudicated exit VG.

one Org 10173-treated patient and 3 warfarin-treated patients had
clinical symptoms of PE in the post-treatment period. The diagnosis
was confirmed in 2 of the warfarin patients by high probability lung
scan in one and by angiogram in the other. None of the 2 patients had
confirmed DVT. Both of the remaining 2 patients with symptoms of PE
had a diagnosis of suspected PE only-by abnormal V/Q scan.

COMMENTS :

The study was a multicenter, randomized, active control, open-label
clinical trial comparing Org 10172 to warfarin for thromboprophylaxis
in hip replacement surgery. Eligible patients were randomized to Org
10172 or to warfarin treatment on the day of surgery.

The efficacy endpoint was represented by development of a
thromboembolic event, i.e., DVT diagnosed by VG or PE diagnosed by VjQ
lung scan. Venograms were read by the investigator, but the final
assessment of the VGS (positive or negative DVT) was made by an
Adjudicating Committee blinded to treatment assignment. Most patients
had Doppler US screening for DVT, however, the sensitivity of the test
was unsatisfactory for the detection of clinically silent DVT as only
one patient had both tests positive for DVT.

A total of 233 of 241 patients randomized to Org 10172 and 243 of 247
patients randomized to warfarin were treated. The ITT population did
not include all randomized patients, rather it included randomized
patients who were treated with study drug and had efficacy assessment.
consequently, of the 476 randomized and treated patients, 79 (34 Org
10172 and 46 warfarin patients) were excluded from the ITT analysis
because of lack of efficacy assessment by VG.
Fifteen (15) additional patients in the Org 10172 and 22 in the
warfarin group were excluded from the Efficacy-Evaluable group due to
lack of adherence to protocol due mainly to the use of disallowed
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medications or TED stocking.

In both ITT and Evaluable population analyses of efficacy, the
incidence rates of DVT were significantly lower in the Org 10172-
treated groups than in warfarin-treated groups: 14.6% vs 26.9%
(p=O.003) in the ITT and 15.2% vs 28% in the Efficacy analyses.

More patients in the warfa.-ingroup (46 or 19%) than in the Org
group (34 or 14.6%) were excluded from the ITT analysis because
lack of VG. However, no bias was detected for the exclusion of
patients from either ITT or evaluable analyses.

10172
of

In fact, when the patients missing VG are included in the ITT analysis
with negative DVT endpoint (denominator), the incidence of DVT of
21.4% (53/247) in the warfarin group remained significantly higher
than in the Org 10172. Of the patients excluded from the Evaluable
analysis in the Org 10172 treatment group, one had positive VG and 14
had negative VG; whereas, of the 22 patients excluded from the
Efficacy-Evaluable analysis in the warfarin group, four had positive
VG and 18 had negative VG.

Fifteen study centers participated in the studv with enrollment of
patients ranging from 2 to 85-in number. -
The distribution of patients by center, treatment
populations (ITT/Evaluable) are summarized in the

and efficacy
following table.

Number of patients by Study Center
Center Org 10172 Warfarin

ITT/EValuable ITT/Evaluable -

#2”
#3
#4
#5
#6
#7
#8
#9
#lo
#11
#12
#13
#14
Total

4/2
8/7

16/16
33/33
15/14
3/3

41/39
16/15
4/3

16/14
31/26
11/11
1/1

199/184

3/3
8/8

17/15
29/26
15/13

4/4
44/42
12/5

5/5
16/14
29/27
11/11

2/2
197/175

The number of patients with DVT by treatment group and by center
the all-treated and for the evaluable groups are shown below.

for
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Number (%) of Patients with DVT bv Treatment and Studv Center
All-Treated Patients

Treatment
Studv Center Org 10172 Warfarin

#2 0/4 ( 0.0%) 0/3 ( 0.0%)
$“J 5/8 (62.5%)* 2/8 (25.0%)
#/~ 2/16(12.5%) 3/17(17.6%)
#5 5/33(15.2%) 8/29(27.6%)
#6 3/15(20.0%) 4/17(26.7%)
#7 0/3 ( 0.0%) 1/4 (25.0%)
#8 8/41(19.5%.) 19/44(43.2’%)
#9 3/16(18.8%)* 2/12(16.7%)
#lo 1/4 (25.0%)* 1/5 (20.0%)
#11 1/16( 6.0%) 4/16(25.0%)
#12 1/31( 3.2%) 6/29(20.7%)
#13 0/11( 0.0%) 2/13(15.4%)
#14 0/1 ( 0.0%) 1/2 (50.0%)

Total DVT 29/199(14.6%) 53/197(26.9%)

Number (%) of Pati&HlikitiKMBll@lI?r~ =nd Studv Center
Treatment

Studv Center Org 10172 Warfarin

#2 0/2 ( 0.0%-) 0/3 ( 0.0%)
#3 4/7 (57.1%)* 2/8 (25.0%)
#4 2/16(12.5%) 3/15(20.0%)
#5 5/33(15.2%) 8/26(30.8%)
#6 3/14(21.4%) 4/13(30.8%)
#7 0/3 ( 0.0%) 1/4 (25.0%)
#8 8/39(20.5%) 17/42(40.5%)
#9 3/15(20.8%)* 1/5 (20.0%)
#lo 1/3 (33.3%)* 1/5 (20.0%)
#11 1/14( 7.1%) 3/14(21.4%)
#12 1/26( 3.8%) 6/27(22.2%)
#13 0/11( 0.0%) 2/11(18.2%)
#14 0/1 ( 0.0%) 1/2 (50.0%)

Total DVT 28/184(15.2%) 49/175(28.0%)

* Centers with DVT rates higher in the Org 10172.

More patients in the warfarin group than in the Org 10172 group
developed DVT at most study centers except centers #3, #9 and #10.
However, center #3 had unusually high incidence rate of DVT in the Org
10172 (5/8); center #10 had small patient population with only one
event per treatment; center #9 had 28 patients and few events: 3 in
the Org 10172 group and 2 in the warfarin group.
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At study center #9, an imbalance was noted between the two treatment
groups for the number of patients excluded from the Efficacy-evaluable
group: 1 of 16 in the Org 10172 group versus 7 of 12 in the warfarin-
group . Of the 7 warfarin-treated patients excluded, one had positive
VG and 6 had negative VG. The patient with positive VG was excluded
because of disallowed pretrial medication. Four of the 6 patients
with negative VG excluded, 4 had prolonged use of TED stockings and 2
had received inadequate preoperative dose of warfarin. Inclusion of
these 7 patients from study center #9 did not change.Lhe incidence
rate of DVT for the warfarin group (27.6% vs 28%) or the difference
between the two tratment groups which remains significantly higher in
the warfarin- than in the Org 10172-treated group.

There was a poor correlation in the interpretations of the VGS between
investigators and Adjudicating Committee (AC).
In the Org 10172-treated group, of the total 29 venograms adjudicated
positive for DVT, 11 (38%) were read as positive by both investigators
and AC, 17 (59%) were read as negative by the investigators and
positive by the AC, 3 were read as positive by the investigators and
negative by the AC. One VG was positive by the investigator but
lacked adjudication.
In the warfarin-treated group, of the total 53 VGS adjudicated
positive for DVT, 23 (43%) were read as positive by both investigators
and AC, 30 (56%) were read as negative by the investigators and
positive by the AC, 9 VGS were read as positive by the investigators
and negative by the AC.
In both treatment groups, the diagnosis of DVT was missed by the
investigators in 48% of the VG readings (false negative) . The lack of
correlation was similar in both treatment groups and does not appear
to have introduced bias in favor of Org 10172. When the efficacy
endpoint is analyzed in termsof incidence of investigator-diagnosed
DVT (11% for the Org 10172 group versus 23% for the warfarin group),
the difference between the two treatment groups is still statistically
significant in favor of Org 10172.

Assessment of intra- peri- and post-operative bleeding by the
investigators was subjective and unblinded. No statistically
significant differences were reported between the two treatment
groups.

Bleeding was also assessed in terms of amount of blood loss and
transfusion requirement. Seven patients in each treatment group
experienced major bleeding (defined as requiring transfusion of >4 U
of blood) . Eight of these 14 patients were operated for complex and
lengthy revision of prior hip replacement.
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No differences between the two groups for severe intra-, peri-, and
post-operative bleeding were noted (17.4%, 1.9%, 0% for Org 10172 and
13.3%, 2.4%, 0.7% for warfarin group respectively) . However, two
center which included a total of 88 patients were excluded from this
analysis due to inconsistent use of drains.

A statistically significant difference was noted for the number of
patients requiring therapeutic and all blood transfusion in the
postoperative period; more Org 10172-treated patients required
transfusion, however the mean number of units of blood transfused (1.7
vs 1.6) was similar for the two groups.
Risk factors for postoperative bleeding were screen hemoglobin,
center, gender and treatment.
Clinically significant reductions in hemoglobin. were noted in three
patients from each treatment group.
A high positive correlation for both treatment group was found between
intraoperative blood loss and duration of surgery.

More than 95% of all patients experienced some ACE. There was no
significant difference in incidence of severe or serious adverse
clinical events (ACE) between the two treatment groups. Thirteen Org
10172-treated and 4 warfarin-treated patients had at least one drug-
related ACE; in 8 of the 13 Org 10172-treated patients the drug-
related ACE was fever.

Thromboprophylaxis with ASA, warfarin or sc heparin was continued
after study termination in 99 patients, 33 from the Org 10172- and 63
from the warfarin-treated group. None of these patients developed DVT
on follow up. Two thirds of these patients received warfarin for
thromboprophylaxis, about one third received sc heparin and few
patients received ASA. Twenty-sis (26) additional patients restarted
throm.boprophylaxis after an intenal ranging from 3 to 54 days after
discontinuation of study drug, 12 were from the Org 10172- and 14 from
the warfarin-treated group. Among these 26 patients, 4 Org 10172- and
4 warfarin-treated patients developed clinical signs of DVT in the
post-treatment period. The 4 Org 10172-treated patients had negative
exit VG by the investigator subsequently read as positive by the AC.
Two of the four warfarin-treated patients did not have exit VG, one
patient had negative exit VG by the investigator subsequently read as
positive by the AC, the fourth patient had negative exit VG by the AC.
Two warfarin-treated patients had confirmed diagnosis of PE during the
post-treatment period while not on thromboprophylaxis.

In conclusion, the study appear adequate and well-controlled.
The study showed that thromboprophylaxis with org 10172 was superior
to warfarin in hip replacement surgery for efficacy. Bleeding
complications were similar in both treatment groups,
Although the study was open-label, there was no evidence of bias in
favor of Org 10172.
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Study Protocol No.85140 (NDA VO1.2.209-2.212)

Title of the Studv: A randomized, double-blind, placebo-controlled,
safety/efficacy study of Org 10172 administered S.C. twice daily for
the prophylaxis of DVT in patients after elective hip surgery.

Ir,vesticiators: Hamelynck KJ, Doezs HC, Olsthoorn P, Winia WPCA, Mar~i
RK, Besselaar PP, Cate JW ten.

Studv Centers: Amsterdam, The Netherlands: Slotenaart Hospital,
Prinsengracht Hospital, Academic Medical Center.

Studv Period: September, 1986 to June, 1988

Re~ort/Publication: SDG Release No 3405
Thromb Hemost 1989; 62: 129
Thromb Hemost 1989; 62: 520
Thromb Hemost 1989; 62: 1050-2
Thromb Hemost 1991; 65: 122-5
Haemostasis 1992; 22: 109-11 ..

Thromb Haemost 1992; 67: 28-32

Test Product, Dose and Mode of Administration, and Batch:
Org 10172: 750 anti-Xa units (0.6 mL) containing sodium sulfite
(0.9mg/O.6mL), SC, bid; Batch # CP 084126 and Batch # CP 084130.
Injectable placebo: physiological saline (0.6mL) containing sodium
bisulfite (0.9mg/O.6mL), SC, bid.

Sununary Of Study

Studv Desian: This was a randomized, placebo-controlled, double-
blind, parallel-group study to compare the effects of Org 10172 (750
anti-Xa units) to placebo in patients undergoing elective hip
replacement surgery for the first time on that hip.

A total of 220 patients admitted for THR surgery were enrolled and
randomized; 218 patients, aged 30 to 91 years (mean 69 years) ,
received study medication: 109 patients received Org 10172 and 109
patients received placebo. Study drugs were administered S.C. for a
maximum of ten days or less if an adverse event or early hospital
discharge led to premature withdrawal of trial treatment. The first
dose was given immediately preoperatively. In patients receiving
epidural anesthesia, no trial drug was administered if there was
bleeding into the spinal tap and such patients were excluded from the
study . The second dose was to be given on the evening of the surgery
day (not less than four hours after the first dose). Thereafter,
medication was to be given S.C. twice daily.
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Approximately 20% of the patients were to receive a general anesthetic
and about 80% were to receive epidural block according to procedures
standardized for the participating centers.

Bilateral venography (VG) performed between 8 and 12 days postop. was
the major study endpoint assessment. VG was performed earlier if DVT
was suspected or if the patient reached a different study endpoint.

A minimum of 198 eligible male and female patients were to be enrolled
in the study. Oral informed consent was obtained from all patients
and noted on the Inclusion/Exclusion Checklist CRF.

Patients admitted for fractured hip surgery or other type of
orthopedic surgery beside unilateral hip replacement, patients with
abnormal preoperative IPG on one or both legs, history of bleeding,
women of childbearing potential; mentally ill patients or patients
with allergy to VG contrast medium were excluded from the study.
Patients receiving ASA.and/or oral anticoagulants in the week prior to
operation or NSAIDS within 48 hours prior to surgery, or expected to
receive ASA, oral anticoagulants and/or NSAIDS during the study period
were not eligible for the study.

On the day of surgery, eligible patients were randomly assigned to
treatment groups according to the Randomization Schedule provided by
Organon International. Patients were stratified by hospital center.

Protocol Amendments: Two amendments to the protocol (Addendum I,
october 16, 1986 and Addendum II, January 22, 1987) were approved by
both the investigators and Organon International bv.

The following relevant additions/changes were introduced:
. If a patient refused the “Day 5“ IPG and VG he/she was dropped

out of the trial and replaced. If the patient refused the IPG, but
allows routine VG then the patient was not replaced.

. If a patient dropped out with inadequate DVT assessments but
had completed all bleeding assessments then the latter were analyzed.”

The Organon International CRA monitored the study site at regular
intervals of 3 to 11 weeks. All actions taken to correct deficiencies
were documented by the CRA. At the conclusion of the study, the
Organon International CRA checked all data and records of drug use.
Completed case report forms (CRFS) were also reviewed at Organon
International by the Data Quality Control (DQC) staff for missing or
inadequate data. Data were entered and key verified using an in-house
data management system that included consistency checks, logic checks,
and edit checks. Data clarifications were documented on appropriate
Data Entry Forms. In order to maintain a data audit trail, changes or
corrections to study data were documented via these DQC forms which
were reviewed and approved as indicated by the investigators. In some
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cases, data documentation was captured by Organon International
personnel on the separate DQC forms and related correspondence witho-ut
entrv of investigator-a~ ~roved corrections onto original CRF sets. As
a result, CRFS do not match information in the database in a
straight-forward manner. The source of the corrected entry was
recorded on the DMVF to assure traceability from the CRF to the
database. Clinical Quality Assurance representatives from both
Organon International and Organon Inc. visited the three study sites
after this trial was completed to verify that the study was conducted
in conformance with FDA regulations, GCPS, and Organon International
Standard Operating Procedures.

Efficacv Assessment: The primarv measure of efficacv was based on the
assessment of Dee~ Vein Thrombosis (DVT) as originally recorded on the
Thrombotic/Embolic Record and the Venography Assessment Form. The
presence or ab~ence of a DVT was assessed by routine bilateral VG on
Days 8 to 12 or earlier if the IPG screening was abnormal or symptoms
of DVT occurred.
All venograms were reviewed at the end of the study by a panel of
three physicians not involved in “theexecution of the trial and
unaware of the initial interpretation of the VG and of the patient
treatment allocations. Their final decisions, if different from
earlier decisions, were used as the absolute indicators of negativity,
positivity or inadequacy of the VGS.

A secondav measure of efficacv was based on the assessment of
Pulmona~ Embolism (PE) as recorded on the Thrombotic/Embolic Record.
Patients with clinically suspected PE were subjected to ventilation/
perfusion lung scanning.

Criteria for discontinue tion of patients from the trial were
classified by patient-related reasons (refusal; intercurrent illness
or event; serious side effects, especially severe bleeding; DVT
and/or PE; unacceptable laboratory results; death) and administrative
reasons (data missing; protocol violations; unblinded assessments of
DVT/PE endpoints; missing two consecutive or more than two
non-consecutive doses) .

A follow-up was to be obtained at 6-8 weeks.

Safetv Assessment:

IntraoDerative and Perio~erative Bleedinq assessment was based on the
subjective evaluation by the surgeon and on the objective
determination of the volume of blood loss, and volume of transfusions
required during surgery and throughout the study.
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Perioperative blood loss assessment included bleeding from drains,
type of bleeding, estimated volume in mL, and whether a specific
measure was taken to stop the bleeding and outcome.
Transfusions/infusions given during the operation day were also
entered on the Operation Day Record.

Posto~erative Bleedina Events occurring after midnight of the
operation day were recorded on the Post-Operative Bleeding Form. Each
patient was assessed for bruising at the injection site.

Adverse Clinical Emeriences (ACE): The Safety Group gathered all
AE-related data from the CRFS without knowledge of the patients’ trial
treatment assignments. Both the investigator and Organon Internt.
evaluated the causal relationship of the study drug to the adverse
event . The Organon Internt. judgement of causality was made after the
end of the trial, by the Safety Group according to pre-set criteria.
In addition, adverse events meeting the criteria for a “serious
unwanted event” (CFR 21: 312.32) were discussed before an Organon
International Adverse Events Committee and a formal decision of
causality was made and recorded on the Organon International ADR
Evaluation Form.

Laboratory safety monitoring included Hematology, Biochemistry,
Urinalysis, Hemostasis tests.

Statistical and Jhalytical Methods

Samnle Size Calculations: The calculation of sample size was based on
an expected incidence of 25 % thrombosis after total hip replacement
in the Placebo Group and an expected 10% rate of thrombosis in the Org
10172-Treated Group. A sample size of 94 patients per treatment group
was originally planned in order to demonstrate a statistically
significant benefit of Org 10172 over placebo (at a two-tailed 5%
level of significance and 80% statistical power). A minimum Of 99
patients were to be recruited into each group.

Patient Populations: The ~ntent-to-Treat Groun consists of all
patients who were randomized to treatment, received at least one dose
of study medication, had surgery, and had at least one efficacy
evaluation postsurgery by venography.

The Efficacv Evaluable G~ouD consists of all patients who were
randomized to treatment, received at least one dose of study
medication, had surgery, had at least one efficacy evaluation
postsurgery by venography, met all inclusion/exclusion criteria, and
had no major protocol deviation(s) that would interfere with the
efficacy assessment.
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The All-Patients-Treated Grou~ includes all patients who were
randomized to treatment and received at least one dose of study’ -
medication, including those who were never evaluated for efficacy.

Efficacv Analyses: The statistical methods actually used differed
somewhat from the protocol. All tests were two-tailed at p-value
.J~1)~ Between-treatment comparison with respect to incidence of DVT
(as diagnosed by VG) , was performed using the C1411procedures for 2x2xk
tables, where k is the number of centers.
DVT incidence rates were further tabulated as proximal (above knee)
and/or distal (below knee); and the side of the DVT occurrence was
summarized in relation to the side of the operation.
Furthermore, the cumulative probability at a given day that a patient
might exhibit a DVT (adjusting for patient withdrawal) was estimated
using the Kaplan-Meier product-limit method. Logrank test was used to
compare the survival (i.e., no DVT) curves of the treatment groups.

A separate ana”lysiswas done for the Efficacy Evaluable and
Intent-to-Treat Groups.

Exploratory analyses were performed comparing the two treatment groups
with respect to the incidence of DVT, for each type”of anesthesia
using Fisher’s exact test.
The CMH test for 2x2xk tables, adjusting for k multiple centers or
Fisher’s exact test, was used for between-treatment comparisons of the
proportion of patients other than study completers, who were
discontinued from the study for each of several reasons and for all
reasons combined.

Safetv Analvses: The All-Patients-Treated Groups were analyzed for
safety. All p-values are two-tailed and were considered statistically
significant if p <0.05.

Bleedin~ and Related Events were analyzed for treatment effect, using
the CMH procedures for 2x2xk tables, where k is the number of centers.
Descriptive statistics were computed for the amount (mL) of blood loss
at various times throughout the study for each of the treatment
groups.
The number of patients receiving blood transfusions (operation day and
postoperative) was analyzed for treatment effect, using the m
procedures for 2x2xk tables, where k is the number of centers.
Between treatment comparisons with respect to the volume of blood loss
and blood transfusions (operation day, and postoperative) were
performed using two-way ANOVA based on ranks, with treatment, center,
and treatment-by-center interaction.

Within each of the treatment groups, hemoglobin and hematocrit versus
time were plotted using boxplots. A separate plot was done for males
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and females.
No formal statistical analysis was done
hematomas or bruising.

Adverse Clinical Ex~eriences (ACES): A
of the proportion of patients reportinq

for occurrence of hematuria,-

between-treatment comparison
ACES was done both by COSTART

term and by body system, using either CMH procedures for 2x2xk tables,
where k is the number of centers, or Fisher!s exact test. The
relationship of the ACE to the study medication was assessed.

Averse Laboratory Experiences (ALEs): Adverse laboratory experiences
reported in the Safety Evaluation Form, or directly entered in the
database by the Safety Group of the Medical Research and Development
Unit at Organon International were examined and listed separately.

Hematoloq and Biochemist: Hematology variables were measured
at screening, Days 1, 2, and 5, and just prior to discharge.
Biochemistry v~riables were measured only at screening and at exit. -
Shift tables were constructed for laboratory parameters to show
categorical shifts from baseline (pretreatment) to the lowest and/or
highest result during treatment. Between-treatment comparisons of
these shift”swere done using CMH procedures for 2x2xk tables, where k
is the number of centers or Fisher’s exact test.

Hemostasis: Bleeding time and Thrombotest were measured at
screening, anti-Xa, APTT, and platelets were also measured at Days 2
and 5, and at exit. Descriptive statistics (including mean and
standard deviation) of hernostasis parameters for each treatment group
were calculated at baseline and last measurement. The mean percent
changes from baseline to last measurement were calculated for each
treatment group. Platelet count were also examined as a measure of
hemostasis, using boxplots.

..

Post-Treatment Evaluation included the number of patients who
developed DVT or PE, the number of patients on anti-coagulant therapy,
and the mean time from drug discontinuation to post-treatment contact.
Post-treatment deaths occurring during this follow-up period were
tabulated.

STUDY RESULTS

DisDosit ion of Patients: TWo hundred and twenty patients were
eligible for randomization to one of two treatment groups (Org 10172
or placebo) . Of the 218 treated-patients, 22 did not have bilateral
VG for the assessment of DVT during the study treatment period.
The remaining 196 patients (98 patients in the Org 10172 Group and 98
patients in the Placebo Group) were included in the ITT Group.
The All-Patients-Treated Group consisted of 109 C)rg10172-treated
patients and 109 placebo-treated patients .
The disposition of the study patients is summarized in fig.2.
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Eleven patients did not meet the criteria for inclusion in the .
Efficacy Evaluable Group, as determined by the Organon Inc. Medical
Monitor. However, all but two of these 11 patients were already
excluded from the ITT Group as they did not have a VG assessment
during the study treatment period. The remaining two patients
(Patients #3o and 89, both from the “Org zO172-treated grcup) were
excluded from the Efficacy Evaluable Group because of disallowed
pretrial medication and missed doses respectively.

The patients excluded from the Efficacy analysis are shown in table 7.
(v. ~.209; P.85)

TABLE7
PATIENTSEXCLUDEDFROMTEfEEPFICACYEVAiX.JABUGROUP ‘

Center-Paricnt No.of Days ksonforExchxion
(Trcatmcn!$@nlp) Onsmdymllg

PatientsWi.hVenographyAscsmcu

l-30(oTglo172) 9 DisallowcdprctdalUkYht.iOILb

l-89(Org10172) 9 Misseddoses.a

PaticmWkhNoVcnographyAssmuM#

l-ls(mccbo) I 2 DisallowedComombl mrdicadonb

l-27(orglo172) I 1 ~~h~ mcdicadon-d

I

I I

l-50(orglo172y 1 Inrcrfcringpmidalcl~ncomitant
Incdicadon.d

l-75(orglo172) 3 In=fex@conconirantmcdicadond

1-108(Org10172) 2 DkallowcdconcomkumCdiMiOILb

l-123(Placebo) 1 DisallowcdconcomitantmcdiUdOXLb

l-136(Plaabo) 1 D&llowcdconcomitantmcdiUtiOILb

1-161(Org 10172) 1 Disanowcdconcomitantmedication

3-240 (Mach) 1 DisallowcdconcomitantmcdidOSLb

aPatientmissedthreenon-~doscs,accord@@~DfiyDataCard CRF.(AspcrScction
VI.C., apaticn lrnksi.n gtwoco~tivcor morcrhan Rvonon+msecutivedoscs wastobc
discond.nucdfromthc study.)
‘Aspcrprotocol cxclusioncritc~ seealso ScctionIV.B.3. ardTabk22.
“Ihcrcforc,thcscpatienfswuccxdodcdhtheIntcn!-bTrcatGroup:scealsoTable6.
‘Aspcr Section VLC., uscofotkr drugs ortrcamlents interfering with trial uunncnt wasa
criterion fordiscon&mation. Tbc OrganonInc. McdicaI Monitorhas determinedthatprctrial or
concomitantmcdicationstakcnbytkscpadents wqcincludcdin thiscatcgory.
‘Paticn!didnot luivcvcnognphy duringthctmatmcnt pcri@acca,lso Tabk6.

I
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Deviations from Protocol:
1. Diamostic Testinq/Assessments: The follow-up evaluation was rmt
specifically addressed, however, an IPG was to be performed at the 6-8
week follow-up visit and a CRF was provided to record events occurring
in the follow-up period. However, no information regarding the
follow-up IPG was collected on the Follow-Up Form or entered in the
,~,~~;q~,~s~.The time of the follow-up visit spanned from 13 to 302 days
ioliowing the admir~istrati~n of the last dose of study medication.
2. Inclusion/Exclusion Criteria: Ten patients [6 in the Org 10172
Group (#27, 30, 50, 75, 108, and 161) and 4 in the Placebo Group (#15,
123, 136, and 240)] received continued therapy with NSAIDS or ~ral
anticoagulants, or other medications including heparin and dextran.
Two patients (#6 and 29 ) who were randomized to the Placebo Group did
not undergo THR (surgery was changed during the operation) .
One patient (#224) from the Placebo-Treated Group with a prolonged
baseline APTT (30% outside of the normal range) of no clinical
significance was included in all analyses.
3. Dosina Schedule: One Org 10172-treated patient (#89) missed
three nonconsecutive doses and was excluded from the Efficacy
Evaluable Group. According to the protocol, study treatment was to
proceed for a maximum of ten days but 8 patients [4 from the Org 10172 “
Group (#36, #121, #157, and #211) and 4 from the placebo Group (#1561
#212, #221, and #233)] received study drug for 10.5 or 11 days.
4. Twe of Anesthesia: According to the protocol, patients were to
receive either general or epidural anesthesia. In’”Center2 (PH), 61
patients (29 Org 10172-treated and 32 placebo-treated patients)
received psoas block anesthesia. In Center 3 (AMC), 16 patients (8
Org 10172- and 8 placebo-treated) received psoas block anesthesia.
5. Randomization and Blindina: The following patients received
allocation numbers assigned to another center: Patients #001, #002 at
Center 2 (PH) instead OF at Center 1 (SH); Patients #161, #162 at
Center 1 “(SH) instead of at Center 2 (PH); Patients #223-#240 at
Center 3 (AMC) instead of at Center 2 (PH).

Demoara~hic and Other Patient Characteristics: For both the ITT and
Efficacy-Evaluable Groups, there was no statistically significant
difference between the two treatment groups with regard to age, sex,
height, length of operation, type of anesthesia, and cigarette
smoking. Information on race was not collected in this study.

A statistically significant center by treatment interaction was noted
for patient weight in both the-ITT and Evaluable Groups. In Centers 1
and 3, which accounted for 68% of patients, the difference in mean
weight was relatively small and without an impact on the study
results. The pattern of alcohol consumption differed in Center 2 from
the other two centers, however Center 2 contributed only 32 % of the
total study population.
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Efficacy Results

1. Deep Venous Thrombosis (DVT)
All 196 patients in the ITT Group and 194 patients in the Evaluable
group underwent bilateral VG for the diagn~sis of DVT durin~ dav 8-12

of -thestudy treatment
Group and 188 fz-omthe
10. Only patient #92,
IPG on Day 7, however,

For the ITT Group, the
lower in the Org 10172-treated Group (p<O.001) than in-the place~o
group. Fifteen percent of Org 10172-treated patients (15 of 98
patients) developed DVT compared with 57% of the placebo patients (56
of 98 patients) .

period.
——

A total ~f 189 patients fro; th~ ITT
Evaluable group had IPG between study Day 5 anc
in the Org 10172-Treated Group, had positive
the VG done on the next day was negative.

overall incidence of DVT was si~nificantlv

Number (%) of Patients with DVT*.
Intent-to-Treat

( Org 10172 Placebo p-Valuea
N=98 N=98

Proximal; N (%) 8(8) 26 (27) 0.001

Distal; N (%) 14 (14) 51 (52) <0.001

Overall; N (%) 15 [15) 56 (57) <0.001

*A patient may be counted more than once (proximal and/cr distal)
a Using CMH test

For the ITT group, the Org 10172-treated patients experienced a
relative reduction of 70% and 73 % for proximal and distal DVI’,
respectively, as compared with the placebo patients. Similarly, in
the Evaluable Group, the overall incidence of DVT was statistically
significantly lower (p<O.001) for the Org 10172-treated patients [15
of 96 patients (16%)] than for the placebo-treated patients [56 of 98
patients (57%)]. This represents a relative reduction of 72%.

The side on which a DVT occurred (proximal and/or distal) in relation-
to the side of surgery is shown in the following table.

Study Dmg Total Number Side of DVT
Of Patients Both Sides Same Side as Opposite to Side
with DVT Surgery

N N (t)
of Surge~

N (t) N (#)

Org 10172 15 7 (47) 2 (13) 6 (40)
Placebo 56 22 (39) 19 (34) 15 (27)
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Ex~loratow Analyses : The possible effect of type of anesthesia on .
incidence of DVT was examined using Fisher’s exact test. Two methods
of regional anesthesia were used: epidural anesthesia and psoas
compartment block with additional inhalation anesthesia.
The incidence of proximal, distal and overall DVT was significantly
Lower in the Org 10172 patients compared to placebo for all types of
anesthesia except epidural where the incidence of proximal DVT in the
Org 10172 group was numerically lower than in the placebo-treated
group, but the difference was not statistically significant.

Life Table Estimates: In addition to incidence determination, the
cumulative probability of DVT was determined for each treatment group.
The cumulative probability of detecting a DVT by Day 12 was 37.4% for
the Org 10172-treated patients versus 86.3% for the placebo-treated
patients. Thus , a 56.6% reduction in the risk of occurrence of DVT
was demonstrable in the Org 10172-treated patients, as compared with
the placebo-trsated patients, on Day 12. Figure 3 shows the
cumulative probability of DVT detection (Kaplan-Meier estimate) for
each treatment group. The comparison of DVT-free survival curves
showed a highly significant difference (p <0.001) between the two
treatment groups. The initial flat portion of the curve corresponds
to study days when no VG assessments for DVT were carried out.
Similar results were seen in the Efficacy Evaluable Group.

2. Pulmonary Embolism (PE)

One patient in the Placebo-Treated Group (#199) had clinical symptoms
of PE on Day 8. The diagnosis was not confirmed, however, bilateral
VG on Day 9 was positive for proximal and distal DVT i.n the left leg.

Concomitant Medications: Analgesics, antibiotics, or cardiovascular
drugs) were administered to near 100% of patients. Ten patients
received disallowed pretrial or concomitant medications: Six patients
received NSAIDS or anticoagulants, 2 patients received concomitant
dextran, one patient received acenocoumarol, and one patient received
heparin and dextran. Three patients took a low dose of an
antimalarial agent (hydroxychloroquine) for the treatment of
rheumatoid arthritis in the week before surgery. All of the above
patients, except one who was excluded from the Evaluable group, had
been excluded from the Intent-to-Treat Group.

Reasons for Discontinuation: Of”218 patients who received study
medication, 22 patients (11 Org 10172 and 11 placebo-treated),
representing 10.1% of the study population, were discontinued from the
study. There were no significant differences between the two
treatment groups for any of the reasons for discontinuation, nor for
the number of patients discontinued in each category.
Patients with DVT diagnosed by routine VG on Days 8 to 12 (no clinical
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suspicion of DVT) wereconsideredd completers. Two patients
placebo group were discontinued for “Inadeaate Treatment
study Day 8: patient #159 for DVT and patie~t #199 for

No patients in either treatment group was discontinued
clinical or laboratory event or for a bleeding event.

Safety Results:

The safety analysis included all patients who received
dose of study medication (All-Patients-Treated Group).
The mean exposure to Org 10172 or placebo was 9.30 and

PE .

for I

in the
Effect” on

an adverse

at least one

9.17 davs,
respectivel~. Patient #89 missed ~hree non-consecutive doses bf’Org
10172 and was excluded from the efficacy evaluable analysis.

Analysis of Excessive Blood Loss:.

The frequency of patients with excessive blood loss .(asper the
investigator’s subjective evaluation) and the percentage of patients
requiring “transfusion are shown in the following table (Table 25,
v.2.209, p.128).

NUMBER OF PATIENTS WITH EXCESSIVE BLOOD LOSS AND NUMBER OF
PATIENTS GIVEN BLOOD TIU4NSFUSION

Incisional
Bleeding

Intraop. bleeding

Periop. bleeding

Postop. bleeding

ORG 10172

N
I

Frequency
%

1
,

109

I
o

I

109 I o
1

108 I O
,

105 1 (1%)

Placebo p-value

N Frequency - Org 10172
% vs Placebo

108 1 (l%) 0.33

108 2 (2%) 0.16

107 0

106 0 0.3

Oper.Day transfus. 108
I 77 (71%) 107 82 (77%) I 0.41

Postop.Day transf. 104 I 21 (20%) 105 I 17 (16%) I
0.45 I

The estimated volume of blood loss and number of transfusions required
throughout the study treatment period are summarized in table 26
(v.2.209, p.130). There was no statistically significant difference
between the two treatment groups.



TABLE 26
SUMMARY OF ESTIMATEDBLOOD LOSSAND TRANSFUSIONS

“REQUIREDDURINGTHE STUDY TREATMENT PERIOD-ALLPATIENTS-’IREATiDGROUP
f

Org10172 Phabo pVdueb

w Man S.D. Mlldmom lumlinmm N Mull S.D. ‘ Mfninntm Mmhmum W Iofn
w Plmdm

~ — — ~ ~ — — — — —
IhtilnatdVololno
ofBloo6Lon(mLy ,

MMpaatiw 45 S0S.6 233.6 36 666.7 644.5 0.32

?UIOQmuvfl 1U7 479.2268.3 10s 5Z2,4 251.6 0.94

Total$’wt_ % 247.1 211.7 99 252.2 168.8 0.4s

Bbo6 ‘n9mnIBi0fW
(vOlOma(mL) of MC

Cot6ainillglmuMolw)P

Doling Opcnuon Dq 77 1226.0419.1 62 1271.3493.E 0.91
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Chancres in Hemoglobin and/or Hematocrit: Hemoglobin (Hgb) levels fell
on Day 2 by about 19 g/L for Org 10172-treated males and by about 18-
g/L for placebo-treated males; and by about 18 g/’Lfor Org
10172-treated females and by about 15g/L for placebo-treated females.
Boxplots for Hgb and for Hct reveal no clinical differences between
the treatment groups.

?ac~ents With Clinically Sianificant LaboraEon Quciiers :
Of the patients who had outliers equal to or outside of the 1.5x
interquartile range, 10 patients had Hgb values that were considered
clinically significantly .1ow: 6 Org 10172-treated patient (#IO, 76,
95, 157, 168, 200) and 4 placebo-treated patients (#37, 116, 219,
180) . Five patients had hematocrit values during treatment that were
considered clinically significantly low: Org 10172-treated Patients
#19, 76, 200, and placebo-treated Patients #37, 219. The total number
of patients with at least one outlier Hgb or Hct considered to be
clinically significantly low was 6 Org 10172-treated and 4
placebo-treate~.

Adverse Clinical Experiences (ACES)

Studv Deaths: No patient died during the study treatment period.
patients from the Org 10172 Group (#14, 189) died during the
post-treatment follow-up period. One of these patients (#189) had
and PE recorded at autopsy.

Incidence of ACES: The distribution of patients with ACES in each
body system as assessed by the investigators is shown in the table
below. The assessment of ACE by Organon Int. was si-milar.

Body System Frequency (%) p-value
Relationship to Study Dreg:
Related,Unrelated, Unknkown o~: ::;;2 Placebo Org 10172

= (N=109) vs Placebo

Body as a Whole 8 (7%) 6 (6%) 0.78

Cardiovascular System 5 (5%) 2 (2%) 0.45

Digestive System 2 (2%) 2 (2%) 1

Skin and Appendages 1 (1%) 2 (2%) ‘1

Urogenital System 1 (1%) 1 (1%) 1

Overall 13 (12%) 10 (9%) 0.66
Related, Unrelated, Unknown 1, 6, 6 1, 4, 5

Two

DVT
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The systems with the highest incidence rates were Body as a Whole and
Cardiovascular System which had incidence rates 25 % for at least one
treatment group. The incidence rates in each body system were
comparable for Org 10172- and placebo-treated patients.

Overall Assessment of ACES: The overall assessment of ACES is given
in :F.efoilowir,gtable. At least one ACE was reported by 13 (11.9%)
OrS iO172-treated patients and lC (9.2%) placebo-treated patients.
None of the ACES were reported as severe. No patient in either
treatment group was discontinued for an ACE. Eleven (11) patients, 5
(4.6%) org 10172-treated patients and 6 (5.5%) placebo-treated .
patients reported 14 ACES, all of which were possibly dmg related,
according to the Organon International (Safety Group) judgement of
causality.

Org 10172 Placebo

ACE Category ‘ N % N %

Total Patients 109 NA 109 NA

Patients with at least one ACE 13.0 11.9 10.0 9.2

“ with at least 1 severe ACE I 0.0 I 0.01 0.01 0.01

“ Discontinued due to ACE I 0.0 I 0.01 0.01 0.01

Possible, probable, definite
relationship to study drug by
investigator assessment

Possible, probable, definite
relationship to study drug by
Oraanon inc. assessment

1.0 0.9 1.0 0.9

5.0
4.6 6.0 5.5

Eight patients had a change in ECG from normal at screen to abnormal
at last assessment [seven patients (7.4%) in the Org 10172-Treated
Group, (#14, 62, 86, 89, 93, 101 and 132), and one patient (1.1%) in
the Placebo-Treated Group (#65)]. These changes were considered non-
diagnostic by the Organon Inc. Medical’.Monitor and related to the
patients’ medical histories.

~aboratorv Parameters: No patient from either treatment group was
discontinued because of ALEs. No significant differences between
treatments for shifts from baseline to during-treatment maximum or
minimum values were observed for any of the hematology and
biochemistry variables. A statistically significant difference
between treatments was demonstrated for the downward shift for
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erythrocytes: 78 of 102 (76%) of &g, 10172-treated patients and 62 o-f
105 (59%) placebo-treated patients (p c 0.01).

The mean anti-Xa level at last measurement was 0.16 ~ 0.07 U/mL in the
Org 10172-treated group and 0.05 ~ 0.10 U/mL in the placebo group. NO
changes in APTT values were noted from baseline and between
treatments.

Post-Treatment Follow-Up Evaluation

Follow-up was available for 216 (99.1%) patients. The time of the
follow-up evaluation ranged from 13 to 247 days past the last
administration of study medication for patients in the Org 10172 Group
and 23 to 302 days past the last dose of study medication for the
Placebo Group.

Two patients (#205 and 232) from the Org 10172-Treatment Group had a
DVT reported at the post-treatment follow-up evaluation. Patient #205
was found to have DVT 16 days after ending study drug. The patient
was not on anticoagulant therapy. Patient #232 developed a DVT in the
operated leg, as confirmed by VG four days after ending study drug.

At follow-up, 10 of 95 patients (10.5%) in the Org 10172-treated group
and 28 of 74 patients (37.8%) in the placebo group were on
anticoagulant therapy.

Two deaths were reported during the post-treatment evaluation, both
from the Org 10172-Treatment Group (Patients #14 and .189). Patient
#14 died of colorectal cancer with no thromboembolic events recorded
during the study or at autopsy. Patient #189 had no evidence of DVT
or PE during the study, however, had PE and DVT at autopsy.

coI’mENTs

The study was a multi-center, randomized, double-blind, placebo
controlled, parallel group clinical trial to assess the efficacy and
safety of Org 10172 in patients undergoing elective hip replacement.
Treatment was started immediately before surgery and continued to a
maximum of 10 days. The study was conducted between 1986 and 1988
when the placebo control group was still acceptable.

Three centers participated in the study with the enrollment of 120,
62, and 16 patients respectively. No imbalance is noted for patient
distribution between treatment groups or for demographic and surgical
characteristics. Blinding was maintained at randomization and
throughout the study. Levels of anti-Xa activity which would be
expected to be elevated only in the Org 10172-treated group, and thus
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identified the treatment assignment, were not available to the
investigators.

No imbalance was noted for patients exclusion between treatments and
among study centers.

The presence or absence of DVT was assessed by bilateral vermgraphy
(VG) on Study Days 8 to 12, or earlier if indicated by clinical
suspicion of DVT or by an abnormal IPG result.
VGS were read blindly by the investigators and by the an independent
panel of three physicians also blinded to treatment assignment. The
reading of the VGS by the panel represented the final diagnosis.
Non-invasive tests for DVT (IPG) were found to be of no value for the
diagnosis of DVT in asymptomatic patients.

The results of this study demonstrated that the incidence rate of DVT
of 15% (15/98),in the Org 10172-treated group was significantly lower
(p <0.001) than the rate of 57% (56/98) in the placebo group for both
ITT and Efficacy-evaluable analyses. Similarly, statistically
significant reductions occurred for both proximal DVT (8% for Org
10172-treated patients versus 27% for placebo-treated patients) , p =
0.001 and distal DVT (14% for Org 10172-treated patients versus 52%
for placebo-treated patients, p < 0.001). This statistically
significant reduction in DVT incidence in patients given Org 10172
represents a relative reduction of 74%.

The cumulative probability of exhibiting a DVT by day 12 was 37.4% for.
the Org 10172-treated patients versus 86.3% for the placebo-treated
patients equal to a 56.6% reduction in the risk of occurrence of DVT
in the Org 10172-treated patients.

The difference in DVT rates between the two treatment groups remained
highly statistically significant when the ITT analysis included W
the randomized patients regardless of any efficacy evaluation.

Approximately 50% of the DVT-negative VG readings by the investigators
were read as positive by the panel. Most of the DVT-positive VG
readings by the investigators were also read as positive by the panel.
The incidence rates of DVT for the Org 10172-treated groups at the
three centers were 13.1% (8/61), 20% (6/30) and 12.5% (1/8)
respectively. The incidence rates of DVT for the placebo groups at
the three centers were 64.5% (35/59), 56’,2% (18/32) and 37.5% (3/8)
respectively.

Pulmonary embolism was not diagnosed in any patient from either
treatment group during the treatment period.

After completion of the study, thromboprophylaxis was continued in 10
Org 10172-treated patients and was started in 20 placebo patients.
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Seven of the 10 Org 10172-treated patients and 17 of the 28 placebo .
patients on post-study thromboprophylaxix had been diagnosed with DVT.

Two Org 10172-treated patients developed DVT in the follow up period.
Both patients had negative exit VG and were not on post-study
thronboprophylaxix .

Two Org 10172-treated patients died in the follow-up period, one
patient had colon cancer and the second patient was found to have DVT
and PE at post-mortem examination. The latter patient had negative
exit VG and was not on post-study thromboprophylaxis .

A total of 10 patients, 6 from the Org 101072-treated group and 4 from
the placebo group received concomitant disallowed medications, mainly
NDAIDs . However, the effect of such medications on the patient’s
efficacy outco,mecould not be assessed because all of them except one
had been excluded from ITT group for lack of VG evaluation.

Treatment with Org 10172 was generally well tolerated. The overall
incidence of adverse experiences in this study was low and similar for
org 10172- (11.9 %) and Placebo-treated (9.2%) groups. Adverse events
were considered by the investigator to be related to study medication
in 0.9% of the patients in each treatment group and by the Organon
International in 5 % of Org 10172-treated patients and 6 % of
placebo-treated patients. No unexpected adverse events were reported
during the study in either treatment group.

No patient in either treatment group experienced serious ACES or was
discontinued from the study due to an ACE. -

Bleeding events were assessed subjectively based on the investigator’s
evaluation and objectively by direct measurement of blood loss volume
and transfusions. There were no statistically significant differences
between the two treatment groups in estimated intraoperative,
perioperative, or total postoperative blood loss or transfusion
requirements during the study treatment period. In the investigator’s
subjective judgement, excessive bleeding occurred in 1 (0.9%) Org
10172-treated patient and 2 (1.8%) placebo-treated patients during the
study . Six org 10172-treated patients developed a hematoma, which was
not clinically significant. .

No patient was discontinued the study for bleeding-related event.

In conclusion, the study indicates that Org 10172 is safe and
effective in reducing the risk of thromboembolic events following
elective hip replacement surgery.
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Study Protocol No. 86002 (NDA vol. 2.223-2.225)

Title: A randomized, assessor blind study to compare the
efficacy of Org 10172 with Heparin/DHE in the prophylaxis
patients undergoing elective hip surgery.

safety and
of DVT in

Summary of Stud’{Prctocoi: The study was an open-label, assessor-
blinaea study performed at three centers in Switzerland.
The study was monitored by a contract research organization and, after
completion of the trial, by NV Organon CQA.

Study treatment was started 2-3 hours before surgery or anesthesia and
was continued for 9-11 days unless a study endpoint occurred earlier.
After completion of the study treatment period and after the VG, all
patients received anticoagulant therapy with warfarin.

Study endpoint for efficacy was the development of a thromboembolic
event (TE) as bVT or PE. Patients were monitored for DVT by Doppler
scanning performed on alternate days. Bilateral venography (VG) was
to be performed on all patients between day 9 and nor earlier if
indicated. VGS were initially read by the local radiol-ogist blinded
to patients’s condition and treatment and subsequently by the panel of
the three radiologists also blinded to patients identity.

The efficacy results were analyzed by ITT and in the evaluable
population. The results from the 3 centers were pooled for analysis
with no separate analysis of each center results. The statistical
methods of analyses were those actually used in the study and differed
from the study protocol adjusting for multiple centers..-

A total of 309 patients were randomized sequentially according to a
randomization list provided by NV Organon: 154 to Org 10172 (7S0
anti-Xa U “SC bid) and 155 to heparin-dihydroergotamine (heparin 5000 U
with O.S mg dihydroergotamine mesylate sc bid) . The sample size was
calculated based on expected incidence rates of DVT of more than 25%
in the heparin/DHE group and 10% or less in the Org 10172 group.
All randomized patients were treated. Six Org 10172-treated patients
and 8 Heparin/DHE-treated patients did not have VG performed and were
excluded from ITT analysis. One patient in the Org 10172 received two
doses of heparin/DHE on day 6, 15 Heparin/DHE patients and 6 Org 10172
patients continued to receive study medication for I to 5 days after
diagnosis of DVT.

Safety was assessed in terms of bleeding complications, transfusion
requirements and by occurrence of any other adverse event.

In general, demographics and other patient characteristics were
similar in the two groups except for a larger proportion of females in
the heparin/DHE group (104/147 vs 87/148, p=O.02) .
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Efficacy Results: The number of patients with DVT is summarized in
the following table.

NUMBER (%) OF PATIENTS WITH DVT AS DETERMINED BY VENOGRAPHY
INTENT-TO-TREAT GROUP

Proximal
N (%)

Distal
N (%)

Overall
N (%)

Org 10172 (N=148) Heparin.DHE (N=147)

7 ( 5%) 10 ( 7%)

25 (17%) . 45 (31%)

25 (17%) 47 (32%)

p-value

0.442

0.005

0.002

The majority o“fDVTS in both treatment groups were ipsilateral to
surge~, bilateral DVTS occurred in 32%- (8/25) of Org 10172 patients
and in 23.4% (11/47) Heparin/DHE patients.

During the treatment period, three heparin/DHE and three Org 10172
patients were evaluated for PE, the diagnosis was confirmed in one
patient in each treatment group.

Approximately 20% of patients in each group discontinued forreasons
other than completion of trial. Five patients in the Org 10172 group
and 4 in the Heparin/DHE group discontinued for protocol violations.

.-

NUMBER OF PATIENTS DISCONTINUED AND REASON FOR DISCONTINUATION

Reason for discontinuation Org 10172 Heparin/DHE
N=154 N=155 p-valuea

Subject well 23 22 0.9

Inadequate Treatment Effect o 2 0.16

Side Effect 3 5 0.66

Protocol Violation 5“ 4 0.71

Inadequate Compliance 1 1 ‘0.98

Reasons Unrelated to Trial o 2 0.16

Overall Totalb 30 33 0.65

~sing CMH test
bA patient may be counted in more than one category
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Two patients in the Org 10172 and 8 patients in the Heparin/DHE group
had DVT reported in the post-treatment period.

Safety Results: All treated patients entered in the safety analvsis.
Approximately 75% of patients-received study drug for 9-ll-days.-
Bleeding was assessed subjectively during surgery and objectively in
terms of blood loss and transfusion requirement.

NUMBER OF PATIENTS WITH EXCESSIVE BLOOD LOSS
NUMBER OF PATIENTS TRANSFUSED

Org 10172 Heparin/DHE p-Value

N Frequency % N Frequency % orglo172 Vs
Heparin/DHE

Incisional ● 154 9 ( 6%) 155 6 ( 4%) 0.38
blood ~OSS

Intraop. 154 15 (lo%) 155 9 ( 6%) 0.16
blood 10SS

Periop. blood 154 5 ( 3%) 154 9 ( 6%) 0.25
loss

Postop . blood 154 4 ( 3%) 152 3 ( 2%) 0.71
loss

Transfusion 154 148 (96%) 154 140 (91%) 0.06
on oper. day

Transfusion 154 50 (32%) 152 42 (28%) 0.36
postop. days

There were no significant differences between treatments for incidence
of excessive bleeding or transfusion requirement.
One Org 10172 and one heparin/DHE patient discontinued treatment
because of bleeding complications.

The incidence rates of other adverse clinical events were similar in
the two treatment groups. It is of note that the relationship of ACE
to study drug was positive in only two heparin/DHE patients by the
investigator assessment, whereas it was positive in 35 (22.7%) of the
Org 10172 patients and in 38 (24.5%) of the heparin/DHE patients by
the NV Organon assessment.

There were no differences in the incidence of laboratory abnormalities
and no patients were discontinued due to laboratory abnormalities.
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There were no death in either group for the entire duration of the
study . Twc patients, one in each treatment group, developed heparim-
induced thrombocytopenia while on unfractionated heparln therapy for
DVT .

Comments: The study compares Org 10172 to Heparin/DHE for DVT
prophylaxis following hip replacement surgery. The comparator regimen
used in this study is not approved in US for any indication due to
safety concerns. This study was reviewed only as a supportive study
of the efficacy of Org 10172.

The study was open-label with randomized treatment assignment provided
by NV Organon for the three participating centers. The efficacy
endpoints consisted of DVT diagnosed by VG which were assessed blindly
by the three radiologists from the three participating centers.

Thromboprophylaxis with Org 10172 in elective hip replacement reduced
the incidence rate of DVT compared to Heparin/DHE (17% vs 32%) .
The Heparin/DHE group included more females than the Org 10172 group
(p=o.02). However no increased incidence of DVT in females was noted
in study 004-023 where gender interaction was assessed.

Follow up was available for more than 95% of patients. Nearly 87% of
Org 10172- and 90% of Heparin/DHE-treated patients were continued on
some regimen of post-study thromboprophylaxis. During the follow up
period, 2 Org 10172- and 8 Heparin/DHE-treated patients developed DVT
6 weeks to 11 months after the end of the-study. Thromboprophylaxis
had been continued in 7 of the 8 patients. The 2 Org 10172 and 6
Heparin/DHE patients had negative exit VGS, the remainin9 2 Heparin/
DHE patients had recurrence of DVT during the follow up period.

One Org 10172 patient and one Heparin/DHE patient experienced PE in
the post-treatment period. Both patients had DVT during the study and
were fully anticoagulated with heparin. The Org 10172 patient (#94)
developed bilateral PE and thrombocytopenia 11 days after starting
heparin. The test for heparin-induced platelet aggregation was not
performed. The Heparin/DHE patient (#89) developed arterial
thrombosis and thrombocytopenia two days after heparin therapy. It is

not possible to determine whether heparin/DHE contributed to the
arterial throfiosis in patient #89. The test for heparin-induced
platelet aggregation was negative in patient #89. Nevertheless, the
possibility of HIT cannot be excluded as the platelet count rose to
normal after discontinuation of heparin in both patients.

Bleeding complications were similar for the two groups and no
unexpected ACES were reported. A discrepancy was noted between
investigators’ and NV Organon’s assessment of study drug-related ACE,
however there appeared to be no bias in favor of Org 10172.
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Study Protocol No. 86030 (NDAvO1. 7.2-7.6)

Title of the studv:

A randomized assessor blind study of Org 10172 twice daily
administration sc and twice daily low dose sc heparin in the
prophylaxis of DVT in patients undergoing elective hip surgery.

Studv Summarv:

The study was designed as a randomized, parallel-group, assessor blind “
safety and efficacy study comparing Org 10172 750 anti-Xa units S.C.
twice daily with a 5000 IU heparin S.C. twice daily regimen.

In this parallel group study, 120 patients were originally to be
randomized to either the Org 10172 or the low dose heparin. Because
of new data on the expected incidence of DVT in the heparin control
group and because of slow recruitment, a second study center (Parma)
was enlisted and the number of patients was increased to 170.

In both treatment groups, study drug was initiated 2-3 hours before
the start of surgery or, if epidural or spinal anaesthesia was given,
2-3 hours before the anesthetic procedure. The treatment was
continued up to the time of the bilateral venography (VG) which was
performed on Day 9,10 or 11.

The following criteria excluded patients from participation in study:
Patients undergoing surgery other than for hip replacement, patients
with bleeding diathesis or abnormality on the hemostasis screening
profile (platelets count <, 150.000/mm3 but >100.000/mm3 were
allowed) , renal impairment, severe hypertension, hepatic failure i.e.
PT (one stage prothrombin time) > 1.3 x the upper limit of the normal
range, previous CVA, women of child bearing potential, use of
anticoagulants or antiplatelet drugs during the 8 days before surgery,
patients with a known allergy to contrast media or to heparin,
patients with positive screening IPG examination.

Randomization lists for each center were provided by N.V. Organon.
Patients were randomized according to this list after informed consent
had been obtained. Org 10172 (lot CP 084133, 087143 and 091129) and
Heparin (lot CP 085161 and 090106) were supplied by N.V. Organon, 0ss,
The Netherlands.

The study protocol was amended to increase the number of patients and
to include a second study center, to include patients with thrombocyte
count <150.000/mm3 but > 100.000/mm3, and to eliminate the requirement
for IPG for DVT screening because of its lack of specificity and
sensitivity.
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Efficacv Evaluation

Assessment of deeD vein thrombosis (DVT) and Pulmonary Embolism (PE)
IPG was performed on both legs at screening and on Days 5 and 8.
Due to low yield of positivity from DVT monitoring by IPG, this test
was discontinued in July 1991 after a total of 105 patients were
screened.

Bilateral venography (VG) was performed on each patient on the morning
of treatment Day 9, 10 or 11, or earlier if clinical signs of DVT
occurred or the IPG suggested the presence of a DVT. The hospital
radiologist was responsible for the interpretation of the VG.

If a VG performed before Day 9 showed the presence of DVT, the patient
had reached an end-point. Patients with a negative VG performed
before Day 6 were to continue study drug treatment, but a second VG
was to be done on Day 9, 10 or 11. If a phlebogram performed on or
after Day 6 was negative for DVT
other limb.

Lung ventilation/perfusion scans
signs or symptoms, suggestive of

Safetv Evaluation

another VG was to be made on the

or a pulmonary angi’ogramwere made if
the presence of a PE developed.

Assessments of bleedin~ and related events: Intra-operative bleeding
and blood loss was estimated by the surgeon. The volumes of
transfusions and/ox infusions were recorded.

..
Post-operative bleeding was assessed by daily recording of blood
volumes collected via drains. Blood and blood products transfusions
given ”during the peri-operative and postoperative periods were
recorded. In addition, Hgb and Hct values were assessed on each day
during the first three post-operative days, on Day 4 or 5, on Day 6, 7
or 8 and on Day 9, 10 or 11.

Adverse exnerience (AE): All clinical and laboratory AEs were
recorded with severity grading and drug attribution.
All AEs which occurred during the study period were coded according
to the ‘rInternationalmonitoring of adverse reactions to study drugs:
adverse reactions terminology” of WHO. The same AE reported more than
once in a patient was counted as.one AE.

Patients with AEs causing early termination and drug related AEs
(assessed by the investigator as very likely or definitely drug-
related) were described individually in the final repost.
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Reasons for discontinuation
I. Patient related reasons

Emergence of a severe or prolonged intercurrent illness which
:: Emergence of serious adverse event and/or severe bleeding.
c. occurrence of laboratory results indicated serious AE.
d. The occurrence of DVT or PE.

Patients in whom the study treatment was prematurely stopped for
reasons other than unaccep~able and/or severe bleeding or DVT/PE were
considered drop-outs. Subjects discontinued because of bleeding were
not included in the statistical analysis of DVT and PE. Drop-outs
because of DVT or PE were included in the analysis of bleeding for the
days data is available.

2. Administrative reasons (drop-outs)
Essential data missing which cannot be recovered.

:: Major protocol violations
c. Patients given incorrect drug and/or dosage more than once,

Patients were to be replaced if the study treatment was prematurely
stopped for reasons other than excessive bleeding or the development
of deep vein thrombosis or pulmonary embolism.

Deviations from the DrotOcol : Patients who had no VG or a negative VG
on the not operated leg only, were excluded from ITT DVT analysis.

The following criteria for protocol deviations were relaxed after
closinq the study and the following patients were included in the Per-
Protocol analysis:

1) All patients having completed 8 or more days of treatment (or
less, if positive for DVT) because the duration of hospitalization
was often shorter than the protocol-reguired minimum 9 days.

2) Patients with VG performed on the operated leg only, whether
positive for DVT or not (on the assumption that the operated leg is
most at risk of Dm development) .

3) Patients with VG performed on the non-operated leg only, if
positive for DVT.

4) Patients with venography performed after the last treatment day
because VG was performed 1-3 days after the last treatment day in few
patients of practical reasons.

5) Patients receiving concomitant therapy with ASA and
antiplatelet drugs because a recent interaction study of org 10172 and
ASA which did not suggest that-the concomitant use of aspirin and/or
NSAID’S could have influenced the safety and efficacy parameters of
this study. These medications were equally distributed over the two
treatment groups.

6) One patient with a prothrombin time of 1.39 times the control
value and patients with a diastolic blood pressure of 105 mmHg.
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Post-treatment evaluation: Patients were scheduled to be seen by the
investigator approximately 6 weeks after the study medication was . -
stopped to assess late occurrence of bleeding or thrombi-embolic
complications.

Statistical and analytical methods

Studv Donulation: On the basis of u=o.05 (two-sided) and B=O.1O a
number of 80 patients in each treatment group was considered likely to
detect a difference in the incidence of D~ of at least 20%.

Subiects data sets: Subject data sets were analyzed as follows:
1) All subjects randomized group
2) All subjects treated group: randomized patients who received at

least one dose of study medication.
3) The Intention-to-Treat group: those patients in whom the

following conditions were fulfilled:
a) Inclusion in the all subjects treated group
b) Patients who were operated
c) Patients with at least a VG of the operated” leg. Patients

with a VG of the not-operated leg only were included if this was
positive for DVT.

4) The Efficacy-Evaluable (Per-Protocol) Group: those Patients in
whom the following conditions were fulfilled: -

a) Inclusion of the patient in the ITT population.
b) The patient has completed 8 or more days of treatment or less

than 8 days if he or she has had a VG which was positive for DVI’.
c) The patient was not a major protocol violator

.-

Analvses of Efficacv: Venogram results were the basis of the analysis
for the incidence of DVT in the ITT and the Per-Protocol population.
A between-treatment group comparison with respect to the incidence of
any DVT and of proximal DVT adjusted for center differences was
performed using the CMH test. Estimates of the relative risk of DVT
with associated 95% confidence intenals were calculated for Org 10172
versus low dose heparin using the MH method with test-based confidence
intervals. In the same way an estimate for the relative risk of
proximal DVT (with or without distal DVT) was calculated” Because the

study was extended with a second center, the center effect and the
center by treatment interaction were investigated by logistic
regression (analysis of deviances) .
The (possible) effect of the covariate blood transfusion (autOIOgOus
or heterologous) on the incidence of DVT was assessed”

Analvses of Safetv: Adverse Events and Bleedina: The numbers of

subjects with at least one adverse experience by body system and
dictionary term were tabulated per treatment group.
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Summary statistics of the volumes of blood loss and of blood
transfusions during the operation, after the operation and overall, -
per treatment group and per center were calculated. Differences
between the treatment groups across the centers were analyzed by
applying the Cochran-Mantel-Haenszel test adjusted for center.
Differences between the centers were analyzed by means of a Wilcoxon
2-sample test.
Assessments of pre- and post-operative bleeding complications and
transfusion requirements were made, however, the protocol did not
distinguish between major and minor bleeding complications. Bleeding
complications were listed and tabulated under adverse experiences.

Analvses of Laboratory Data : Descriptive statistics, including
baseline values, changes from baseline and relative changes from
baseline, were calculated for the following parameters:
Biochemistry: creatinine, SGPT (=ALAT).
Hematology: hemoglobin, hematocrit, leukocytes,thrombocytes.
These laboratory parameters were analyzed for treatment differences
using a CMH test adjusting for center. The relative change from
baseline of the last scheduled assessment (2 Day 9) Was used for
comparison. The remaining biochemical, hematological and hemostasis
parameters were listed only.

DemoqraDhic and other Patient characterization: Summary statistics
for the ITT group were calculated per treatment group and study center
for baseline and operation characteristics. The treatment groups
overall and per center were checked for imbalances ‘of these variables.
As the ITT and the Per-protocol group differed for only 4 patients,
the latter population was not presented in separate tables.

Listings have
each patient.

been made of pretrial and concomitant-medication used by

Studv Results

Disposition of ~atients: The numbers of patients randomized per
center, per treatment group and their suitability for Per-Protocol
and/or ITT efficacy analysis are summarized in Table 1.
In total 200 patients were randomized to one of the two treatment
groups. All randomized patients had received at least one dose of
study medication; therefore all were eligible for the safety analysis.

A total of 26 patients were excluded from the ITT analysis because of
lack of VG. A total of 14 patients were excluded from the Per-
Protocol analysis because of major protocol violations other than no
or incomplete VG. Ten of these patients were already excluded from
the ITT analysis because of the absence of or incomplete VG.
In total 30 treated patients (16 in the org 1017- group and 14 in the
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low dose heparin group) were excluded from the Per- Protocol analysis
for efficacy.

Table 1: Number of Subjects per Treatment Group and Center

Treatment Subjects Subjects Intent-to- Per-
Center Randomized Treated Treat Protocol

N N N N

Org 10172
Perugia 80 80 66 64
Parma 20 20 20 20

Total 100 100 86 84

Heparin
Perugia 80 80 68 67
Parma 20 20 20 19

Total
.

100 100 88 86

Deviations from the Drotocol

The followinq patients were considered minor Protocol deviators and
were include~ in the Per-Protocol analysis: -

1) Thirty-five patients (17 in the Org 10172 group and 18 in the

the operated
the greater

positive for
result (215,

heparin group) treated beyond Day 11 (up-to Day 15)-.and 2 patients (in
the Org 10172 group) treated for 8 days only.

2) Five patients ( 42, 47, 48, 203, 210) with VG of
leg only. It was considered that the operated leg has
risk for DVT.

3) One patient with VG only of the non-operated leg
DVT (194, heparin group) , whereas one with a negative
heparin group) was excluded from both analyses.

4) The two patients (113 and 118) who had VG (positive results)
before the last dosing date (but on or after Day 8).

5) Five patients had VG after the last dosing date. Of these, two
patients (22 and 189) had VG on day 12 i.e. one day beyond the in the
protocol permissible period.

6) One patient (206) had a PT of 16.8”, 1.39 times the control
value of 12.1”. The patient had no other abnormalities

7) Five patients (80, 94, 157, 181 and 194) with diastolic BP of
105 mmHg at baseline and no other abnormalities.

Of the 200 patients randomized, 26 were excluded from the ITT group
and 4 additional patients (total of 30) were excluded from the Per-
Protocol group. These exclusions were made before the blind was
broken. The distribution of these exclusions was similar over the two
treatment groups.
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Table 3 lists the patients excluded from Per-Protocol analysis because
of major protocol violations (other than no VG) .

Table 3: Subjects with major protocol violations (reasons other than no
venography). Excluded from the per protocdgroup.

Group: Org 10172

Cmtrc

Pwwgia

Parug i ●

Pcrusia

Pwugia

18”

36

145”

181

212”

213”

Lsst day
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drug
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6

1

10

6

11

Group: Heparin

Cmtra

1
Sbbjaa

> +
27’

28

46”

114

14s”

152”

156”

174”

Lest day
an st*

1

11

7

12

1

1

1

11
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LCSS than 8 days of traatmsnt

Less than 8 days of tremnimt

Less than 0 days of trastmmt

Child-bearing poramfat (agt S1, mnstrwing)

LSSS than 8 daya of rroatomnt

Forbi&an ndicati~ (S000 IE x 2 Calciprina stAcutanaoux-
ly, MS daY bafor~ rho aparscion)

Reaam for axxluien

Laaa thm 8 days of tr-a-r (m aparatien)

Thrmbocytmia at basdina
(p(atolm mutt bdw 100 x 10’/L> -

Less than 8 daYS of traatmsnt

Thrmb+scytapania ●t baaolina
(platelet eouit balau 100 x 10’/L)

1sss than 8 deys of Woammm

Leas then 8 days of traatmnc (no qrttion)

Leas than 8 days of Crtataant

tso mming or avming dos. m days 2 d 3
(Trial s~~ baeaue of lW ilb-valua; tria~ mdicatien

●rranaouaty raa~artad ●f ter tm daya).

- a&jscrs btmre no vanograpy us parformd (asslti fra tha lntamb to Treat graw)

BE~ POSSIBLECOPY-— --
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Blind broken durin~ studv : Because of minor differences in color
between the treatment solutions it is possible that .the nursing staff,
was aware of the allocated treatments. However all assessments of
efficacy and of intra- and post-operative bleeding and adverse events
were made blindly. Eligible patients received their study number in a
sequential order and treatment was allocated according to the
randomization list.

Subjects Discontinued: Table 5 gives lists the early treatment
discontinuations before Day 8, which occurred in 9 patients. Both
treatment groups were comparable with respect to th~ drop-out rate.
For none of the patients was the treatment “prematurely” discontinued
because of the presence of DVT.
All early discontinuations are included in the safety analysis.

Table 5:” Reasons fortrea tmentdiscontinua tionbeforeday8

Group: Org 10172

Ccntrr
I

SdjQc:
I

Last dcy

I
Ressm for discmtifuatim

on St*

Pmtg i a 18

P*rug i a 36

hfug is 145

Perugis 212

4

6

1

6

PQ[S8 p8itivcwe

Forbiddm cdfcaria (1-thocine)

naemt~is (gacwic edmcm shawd *- old ~[
utter)

Group: Heparin

Pe~ia . I 27

Ltst ~y
m Stw

drug
b

1

7

1

1

1

No operation (pst{ent refwc9 c~r;tion ●f ter 8L lorgic
reaction)

Paticnc r.f ucos e~rstim.

Forbiddm ~icatim (lbtbcifw)

*rationnotdcm (oswol~ic lesion in Icft f-r)

Forbiti cmmdi~tim (l*thacinc)

BEST POSSIBLECOPY



NDA 20-430
Page 62

Demo~raDhic and other Subiect characteristics .

Demo~raDhic data at baseline: The ratio of women to men is
approximately 2:1. Statistically relevant differences (p<O.05) between
the treatment groups were:

1! Cardiovascular diseases other than MI and angina were less
fre~~erit: in the Org 10L72 than in the heparin group: .30% v’s 45%.

2) A past history of GI diseases was more frequent in the Org 10172
group than in the low dose heparin group: 42% vs 25%.

3) Dysfunction of the Respiratory System was more frequent in the
Org 10172 group than in the low dose heparin group: 13% vs 4%.

No relevant differences in demographic parameters or surgical
characteristics were observed between the treatment groups.
Statistically relevant differences (p<o.os) in patient characteristics
at baseline between centers were:

1) Subject demographics
a) Age (mean age: Parma = 4.2 years more than in Perugia) .
b) Weight (mean weight: Parma 5.1 kg less than in Peruqia) .

2) Present and past illness
a) In Parma “other relevant disorders” in the present and past

were more frequently reported than in Perugia.
b) Past respiratory disease was reported more frequently in Parma

than in Perugia.
3) General health information

a) Patients in Perugia less often reported the use of drugs
during the 2 weeks prior to the start of the study than
patients in Parma (47% and 70% respectively).

4) Operation details
a) In Parma 25 patients received autologous blood transfusion and

13 patients heterologous transfusion while in Perugia only
heterologous blood transfusion were given.

The patients in Parma were somewhat less healthy than in Perugia.

Extent of exnosure to treatment and Dosinu compliance: The average
treatment duration for all treated patients was similar for both
treatment groups (approximately 10 days).

Concomitant medication: All patients had concomitant medications.
After closing of the study, it was decided to include in the Per
Protocol analysis, the patients who had used ASA and/or NSAID’S during
the study. However, the study treatment had been discontinued in 4
patients given indomethacin concomitantly (z patients in the Org 10172
group and 2 in the low-dose heparin group) . One patient (213) had been
given heparin 5000 IU. twice daily up to the day before surgery. This
patient was excluded from the Per-Protocol analysis.



NDA 20-430
Page 63

Efficacy Results

Assessments of deep vein thrombosis: The decision on whether a DVT was
present or not was made for all patients by two fully blinded expert
radiologists who reviewed the VGS.

Distai and Proximal DVT: In the ITT analysis, the lowest incidence of
DVT was observed in the Org 10172 group: 21% compared to 35% in the
heparin group. This difference was statistically significant
(P=O.032). The difference in the incidence of DVT between the two
treatment groups for the Per-Protocol population was similar: 21% and
36% for the Org 10172 and the heparin group respectively (p = 0.028) as
none of the four patients in the ITT group who were excluded from the
Per Protocol analysis had a DVT.

The relative risk of experiencing a DVT in the Org 10172 group,
compared with that in the heparin group was 0.59 with 95% the CI—
ranging from 0.37 to 0.96. -

A statistically significant difference in the incidence of DVT was
observed between the two centers: in Perugia-23% of the overall total
number of patients in both treatment groups experienced a DVT, compared
to 45% of the patients in Parma (p = 0.009). However, at both centers,
the incidence of DVT was lower in the Org 10172 group compared to the
heparin group. As the analysis was done adjusting for a possible
center effect, the difference in incidence of DVT between the centers
did not affect the comparison of DVT incidence between treatment groups
especially as no center x treatment interaction could be observed with
respect to the occurrence of DVT (p=O.91). .-

Proxirnal DVT (with or w~hout ~tal DVT) L In the ITT group the lowest
incidence of proximal DVT, with or without distal DVT, is observed in
the Org 10172 group: 8.1% compared to 16% in the heparin group.
This difference is not statistically significant (p=O.12).
The relative risk for proximal DVT, using the Mantel-Haenszel method
for the Org 10172 and the heparin group is 0.51 but its 95% confidence
interval is 0.22-1.18. There were no statistically significant
differences between the centers with regard to the occurrence of
proximal DVT (p=O.53) nor for the center x treatment interaction
(p=O.96) when using a logistic regression method (analysis of
deviances) .

Assessment of DUlmonarv embolism.. one heparin patient (# 22) had
evidence of PE as detected on a V/Q lung scan performed on Day 11.
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The frequencies of total and proximal DVT by treatment and by center
for the ITT population of 174 patients are summarized below.

Occurrence of DVT by treatment and by center
Tn+en+-Tm-T~aa+ CYntIm-.. ---- - - - - - -- - -. -.=

DVT
Treatment

Total
No

Proximal Total Venography
Center . N% N% N N

Org 10172
Perugia 11 16.7 5 7.6 66 14
Parma 7 35.0 2 10.0 20 0

Total 18 20.9 7 8.1 86 14

Heparin
Perugia ● 20 29.4 10 14.7 68 12
Parma 11 55.0 4 20.0 20 0

Total 31 35.2 14 15.9 . 88 12

Between treatment CO~prlSOII for total DV’1’ (CMH adjustedfor center)
Chi-square (df=l) 4.602 P-value=O.032
Relative Risk (MH): Org 10172 vs Heparin=O.592 (95% CI:0.366-0.956)
P-value center ●ffect on occurrence of DVT: 0.009
P-value center-treatment interaction ●ffect on occurrence of DVT: 0.91

Between treatment comparison for proximal Dq (CMH adjusted for center)
Chi-square (df=l) 2.462 P-value=O.117
Relative Risk (MH): Org 10172 vs Heparin=O.511 (95% cI:O.221-1.182)
P-value center effect on occurrence of DW: 0.526
P-value center-treatment interaction effect on occurrence of

Sa fetv Resu lts

Asses sment of bleedina and related events

Excessive bleed’nq ..
with excessiv~ :lood

The following table gives the
loss in each treatment group.

10172 ~’

0.96

numbers of patients

Blood loss
Incisional
Intra-operative
Post-operative-

Total**
●* NumberOf patientswithat leastone excessivebleedingirrespectiveof
timepoint of occurrence.

1 3
3 2
4 3
6 7
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Intra-oDerative blood loss .. The intra-operative blood loss was
comparable for both treatment groups (median values 350 ml in each :
group) . The CMH test to detect differences between treatments (adjustec
for multiple centers) did not show statistically significant
differences. However~ statistically significant differences in
ir.tra-opezativeblood 10.ss ~~r~ ~~~~~.~ be~wee~a the cer.ter~

(-w:.i~ax:.~i ~~st

p < 0.001). The median value (both treatments combined) for Parrna (600
ml) was twice the value for Perugia (300 ml) .

Post-one atr ive bleedina: The medians of the volumes of post-operative
blood loss were 700 ml and 750 ml for the Org 10i72 and the heparin
treatment group respectively. The difference between the treatment
groups was not statistically significant (p=O.603, CMH test). The
median of the volume of post-operative blood loss by center (the two
treatments taken together) was 730 ml and 700 ml for Perugia and Parma
respectively. , The difference was not statistically significant.

Total overall blood loss \● The volume of total blood loss was the sum
of the intra-operative and post-operative blood loss”. The median values
were the same for both treatment groups (1100 ml) . The median values of
total blood loss per center (both treatment groups combined) were 1090
ml for Perugia and 1305 ml for Parma. The difference was statistically
significant (p=O.001) and was due to the different intra-operative blooc
loss volumes.
The median values of total blood loss in Perugia and in Parma were not
significantly different in the two treatment groups (CMH test adjusted
for center).

..

Blood transfusions..

Transfusions on the dav of o~era~ . On the operation day, 96 patient~
from the Org 10172 group and 94 from the heparin group, received blood
transfusions. When data of both centers are combined, the median values
Of blood transfusions for the org 10172 and the heparin groups are 575
ml and 600 ml respectively. The differences between the treatment
groups across the two centers are not statistically significant
(p=O.807, CMH test). However, significant differences between the
centers were observed. The median value of the volume of blood
transfusions (the two treatments- combined) for Parma (1615 ml) is more
than three times that of Perugia (500 ml). This difference was
statistically significant (p<OoOOl). In Perugia the median volumes of
blood transfusion were 500 ml and 600 ml for the Org 10172 and the
heparin group respectively. In Parma the median values were 1490 ml anc
1690 ml for the Org 10172 and the heparin group respectively.
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ansfusions after t e QperationTr h dav .. Five patients in each treatment
group received blood transfusion after the day of the operation.

Due tc
the small number of patients, no statistical tests were performed.

We ~a~~ ‘~c~”~~le of blood transfusions : The median values were 515Jml anc
600 ml for the Org 10172 and the heparin group respectively. The median
value of the total volume of blood transfused for Parma (1700 ml) was
more than three times that of Perugia (500 ml) . This difference was
statistically significant (p-O.001). In Perugia the median values of
the total volumes of blood transfusions were .500ml and 600 ml for the
Org 10172 and the heparin group respectively. In Parma the median
values of the total volumes of blood transfusions were 1659 ml and 1800
ml in the Org 10172 and the heparin group respectively. Table 41
summarizes the differences in volumes of blood transfusions between both
treatments on the operation day, after the operation day and the overall
total transfusion volume, per center and in total.

Autoloaous versus hetertioaous blood transfusions Twenty- five patients
in Parma received transfusions of autologous blood whereas in Perugia
only heterologous blood transfusions were given (see also Table 17). The
incidence of DVT (in Parma) in the group of patients who received
autologous blood was (40%) not statistically different from that in the
patients who received heterologous blood (62%).

Bleed na complications.i . For six patients in the Org 10172 group adverse
events with a bleeding aspect were reported: melaena (2), purpura (71
109 and 128), hematoma (26) and hextatemesis (212). -For two patients in
the low dose heparin group adverse events with a bleeding aspect were
reported: hematoma (28 and 114). None of these 8 adverse experiences
were regarded as serious (SAE); one adverse experience (2) was regarded
as drug-related.

The protocol did not distinguish between major and minor bleeding
complications. However in only one patient (212, Org 10172 group) the
treatment was terminated before Day 8 (on Day 7) because of bleeding
complications (hematemesis) . Gastro-duodenoscopy revealed a duodenal
ulcer. The investigator did not consider that a relationship of the
bleed with the Org 10172 treatment was likely.

Bruising at the injection site occurred in 46% and 62% of patients in
the Org 10172 and the heparin group respectively. No hematoma which wa~
produced by local injections were reported by the investigators.
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Adverse Events

Serious Adverse Events (SAE): There were no serious adverse events and
no deaths.
Adverse Events (AE) callsina earlv termination of Studv medication: In
pa::ierr 212 (Org 10172 group] tl).estud,~;~edica+ ion was stopped cc Day 6
because of hematemesis seconda~y to a duodenal ulcer. In Patient 27
(Heparin group) the treatment was stopped after the first.injection
because an allergic reaction probably related to ceftriaxone.
Drua-related adverse events: Patient 2 (Org 10172 group) experienced
melaena, nausea and vomiting. Patient 111 (Org 10172 group) had an
erythematous cutaneous rash on Day 6. Patient 22 (Heparin group) had
fever on Day 10. Patient 194 (Heparin group) had on Day 10 a marked
fall in the thrombocyte count (Days 0, 1, 2, 4 and 10 respectively 293,
320, 271, 246 and 86x109/L). On the 10th day, the VG showed a proximal
DVT . The fall in thrombocytes and the development of the DVT were
attributed to heparin induced thrombocytopenia (HIT).

Jaboratorv ~arameter~
~ . Markedlv abnormal laboratorv values (values outside the Oraanon
91afetv ranae”l
Biochemistry Parameters.. No significant differences between the
treatment groups are seen in the number of patients with at least one
value outside the safety range for the serum Creatinine and the SGPT
values.
He atoloffm v Da rameters: Hgb values lower than 9.5 g/allmeasured after
the start of treatment, were seen in 36% and 38% of the Org 10172 and
the heparin group respectively. Hematocrit values <32% were ”seen in 73$
and 67% of the Org 10172 and the heparin group respectively.
The numbers of patients with at least one Hgb or Hct value which was
lower than the safety range after the start of treatment did not differ
between the two treatment groups. No significant differences between
the treatment groups were seen in the number of patients with at least
one value outside the safety range for the leucocyte and thrombocyte
counts. C)nepatient in the Org 10172 group (8) and one patient in the
heparin group (28) developed a thrombocyte count below 75x10g/L after
the start of treatment.

.’

~. Chanaes from baseline
~iochemistrv Parameters: The summary values for Creatinine did not she}
any relevant change over the treatment period for both treatment groups.
The summary values for SGPT show in both treatment groups a rise from
baseline) for Day 3-4-5 and Day 6-7-8 and 2-9. This increase was

statistically significantly higher at Day 9 and beyond in the heparin
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group as compared to the Org 10172 group (p<O.05).
Hematoloqv parameters: The summary values for Hgb and Hct show the
expected reductions after the operation. The difference in the mean-
relative change from baseline between the treatment groups was small and
clinically and statistically insignificant.

The summary values for platelets showed the expected fall in number
duz~ng the first 5 days after the operation and the subsequent overshoot
recovery during days 6-7-8 and 9 or beyond. This pattern of platelet
count changes was similar for both treatment groups.

Three patients developed marked thrombocytopenia (of which ‘2 patients
had platelet counts <75x109/L) during one or more treatment days:
Patient 8 (Org 10172 group) had a platelet count of 163X10g/L at
baseline, which increased to 214x10’/L on the operation day, but dropped
to 50x10g/L the day after. Treatment with Org 10172 was continued and
the thrombocytes began to rise again, eventually reaching 330x10g/L on
Day 8.
Patient 28 (Heparin group) had a platelet count of 71x109/L at baseline,
which dropped to 60x10g/L on the operation day, rising to 76x10g/L on Day
2, and dropping again to 60x10g/L on Day 4. The heparin treatment was
continued and the platelet began to rise a second time, eventually to
l14x10’/L on Day 11.
Patient 194 (Heparin group) had a marked fall in platelet count on day
10 (293, 320, 271, 246 and 86x109/L on days 0,1,2,4,10 respectively).
On the 10th day the VG showed a proximal DVT. The fall in platelets and
the development of the DVT were likely due to heparin induced
thrombocytopenia (HIT).

Plasma anti-Xa values Samples of plasma anti-Xa were collected; however
these have not been assayed.

FO11OW-UP: Eighty nine patients from the Org 10172 group and 87
patients from the heparin group attended for an outpatient follow-up
examination. Follow-up information by telephone only was obtained from
a further 8 patients. In the Org 10172 group and the heparin group, 6
and 11 patients respectively had signs of DVT on clinical examination at
follow-up. There was no further evaluation to confirm the presence of
DVT in these patients.

One patient (Patient 74 heparin group) with diagnosis of a DVT at the
end of the study experienced a PE on post-study day 29.
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Comments

In this study the efficacy and safety of Org 10172 (750 anti-Xa units
b.i.d., s.c.) for prophylaxis of venous thrombi-embolism in patients
undergoing elective hip replacement surgery were compared with standard
$,eparic (5CO0 IV heparin b.i.a., s.c.) . Both treatments were stazted
2-3 hours before surgery and were continued for at least 8 days.

It must be noted that the comparator regimen (unfractionated heparin) is
not approved for this indication and, moreover, it was given at a dose
ciearly inadequate for thromboprophylaxis in high risk orthopedic
surgery.

The diagnosis of DVT was made in all patients on the basis of positive
VG . As previously reported from other studies, IPG was totally
unreliable as ,screening diagnostic tests in patients with clinically
silent DVT.

Because of an unexpectedly low recruitment rate the Study was extended
to a second center where 40 of the total of 200 randomized patients wer~
recruited. At both centers. the incidence of DVT in the ITT and in the
Per-Protocol population was lower in the Org 10172 group than in the
heparin group: 21% vs 35%, p-value=O.03. The heparin regimen used as
comparator is ineffective for the prophylaxis of DVT/PE in high risk
orthopedic surgery and should be considered close t-oplacebo.

The two treatment groups were not fully matched for previous or present
medical conditions. Most of the differences, except-for cardiovascular
diseases (other than MI or angina), were unlikely to have significantly
influenced the study outcome and no correlation was found between
presence of CV disease and development of DVT in the study population.

The incidence of DVT in both treatment groups was higher at the Parma
center where the study population was older than at the Perugia center.

Both treatments were well tolerated: no deaths or other serious adverse
events were reported. At both centerst no differences were observed
between intra-operative, post-operative and total-blood loss and the
transfusion requirements between the treatment groups. However, the

intraoperative and total median volume of blood loss was statistically
significantly larger in Parma than in Perugia. A much larger differenc~

between the two center was noted for volume of blood transfusion on
operation day when the median volume of blood transfused at the Parma
center was approximately three fold that of the Perugia center for both
treatment groups. However, it must also be noted that 66% of patients
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at the Parma center received autologous blood during the peri-operative
period and this was included in the overall volume of blood transfus-ed.

The post-operative levels of Hgb were similar in the two treatment
groups. In the Org 10172 group, 15 patients had Hgb levels below 9.0
,T.{.47
Y, u“-Jf compared to 14 in the hepaririq~oup; 5 patients had le!;elsbelow
8.0 g/dL compared to 7 in the heparin group; and 2 patients had levels
below 7.0 g/dL. compared to 1 in the heparin group.

In conclusion no differences between the treatment groups in
operation-related blood loss and blood transfusions were observed, but
differences were noted between the two centers.

Adverse events other than bleeding included one case of erythematous
rash in a Org 10172-treated patient and a case of HIT with thrombosis in
a heparin-tre~ted patient. -
Two patients in the heparin group
the period of study medication.

In one patient from the Org 10172
terminated because of hematemesis

developed

group the

PE, one during and one after

treatment had to be
from a duodenal ulcer. In another

patient the heparin medication was stopped for an allergic reaction
following administration of Ceftriaxone. No unexpected adverse events
were reported during the study.

INTEGRATED SUMMARY OF EFFECTIVE NEss

SUMMARY AND COMPARISON OF RFFICACY DATA FROM FOUR INDIVIDUAL STUDIES

Four controlled studies have been conducted to assess the efficacy and
safety of Org 10172 for thromboprophylaxis after elective hip
replacement surgery. Two studies appear to be adequate and well -
controlled and two studies are supportive in providing substantial
evidence that Org 10172 is efficacious and has its intended effect for
the prophylaxis of DVT in patients undergoing orthopedic hip surgery.
The four studies include a placebo controlled, double-blind, multicenter
trial (#85140) carried out in The Netherlands, one active-controlled,
assessor-blind, multicenter U.S. -trial (#004-023), comparing the
efficacy of Org 10172 with warfarin sodium, and one other active
controlled non-U.S. multicenter study (#86002, assessor-blind) assessing
the effect of Org 10172 versus heparin/DHE. The final report of an
additional study, #86030 (Org 10172 versus heparin), completed after the
NDA submission of 12-19-1994, was submitted with an update of safety on
June 7. 1995.
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The efficacy of Org 10172, expressed in terms of reduction in the
incidence rates of DVT/PE, compared to that seen in the comparator --
groups, are summarized in the following tables.

NUMBER (%) OF PATIENTS WITH DVT*

Proximal

Distal

Overall

INTENT-TO-TREAT GROUP

Org 10172 Warfarin Placebo Hepar/DHE Heparin
N=531 N=197 N=98 N=147 N=88

25 ( 4.7%) 8 ( 4.1%) 26 (27%) 10 ( 7%) 14 (16%)

79 (14.9%) 49 (24.9%) 51 (52%) 45 (31%) 29 (33%)

87, (16.4%) 53 (26.9%) 56 (57%) 47 (32%) 31 (35%)

*A patient may be counted more than once (proximal and distal)

NUMBER (%) OF PATIENTS WITH DVT*

EFFICACY EVALUABLE GROUP ‘.

Org 10172e Warfarin Placebo Hepar/DHE Heparin
N=280 N=175 N=98 .V/A N=86

Proximal 11 ( 3.9%) 7 ( 4.0%) 26 (27%) N/A 14 (16%)

Distal 41 (14.6%) 46 (26.3%) 51 (52%) N/A 29 (34%)

Overall 43 (15.3%) I 49 (28.0%) I 56 (57%) I N/A 31 (36%)

*A patient may be counted more than once (proximal and distal)
‘Nu&er

In all

include patients from studies #004~023, #85140,
\

studies, Org 10172 was superior”to the comparator reqimen with a
difference which was statistically significant fo~ distal and total DVT.
In study 85140, the incidence of.proximal DVT was statistically
significantly lower in the Org 10172 group than in the placebo group.
In the remaining three studies, the incidence of proximal DVT was also
lower in Org 10172-treated patients than in the active control groups,
although these differences wwere not statistically significant.
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The incidence of PE in the Org 10172-treated patients pooled from all 4
studies was 1.03% (6/582) compared to 0.82% (2/243) for warfarin, O-.-92%
(1/109) for placebo, 1.13% (1/88) for heparin, and 1.93% (3/155) for
heparin/DHE. The differences were not statistically significant.

Zxplcratcry and risk factor analyses pezforined ir,the individual
studies showed no relationship between most risk factors and DVT.
In the pivotal study #004-023, no relationship was found within each
treatment group between age, gender, body weight, missed doses and
incidence of DVT. A statistically significant difference was found
within each of the treatment groups only for incidence of DVT by

duration of surgery (z 120’ vs < 120’).
For the pivotal study #85140, an exploratory analysis was performed to
compare the two treatment groups with respect to the incidence of DVT
and each type of anesthesia (epidural, psoas block or general) .
For patients ip both ITT and Evaluable groups treated with Org 10172, a
statistically significant reduction in proximal DVT (p=O.002) as
compared to placebo-treated patients was noted in those receiving psoas
block. For patients receivin-g general anesthesia, the incidence of
proximal, distal and overall DVT was significantly lower for Org 10172-
treated patient than for placebo-treated patients.

INTEGRATED SUMMARY OF SAFETY

2s~y AND COMPARISON OF SAFETY DATA FROM 3&L STUDIES

In addition to the initial proposed NDA indication of “DVT and PE
Prophylaxis Following Orthopedic Hip Surgery” which included hip
replacement Org 10172 has been evaluated for
efficacy and safety in several other controlled and uncontrolled non-
orthopedic surgery studies (“Other Studies” or “Non- Indication
Studies”) including the following clinical situations:



NDA 20-430
Page 73

TABLE 34
=UOY GROUPINGS A!! NUMBER OF PATIENTS

ALLOCAIZD TO TREAT~N7 (ALL T3wATMENT GROUPS)’
t

Study Grouping m 1 Smdy Rcaive T~t

XBdicarion

Number of
Puiems/Subjats

Trutcdb

DW md P~PIuphylfifor
Onhopaiic Hipsurgery
Us. 938 18 920
Non-U.S. 1491 7
Total

1484
2429 25 2404

Orher Sa!dies

.,
.-

TABLE3S
SUMMARY OF PATENTSBYTREATMENTGROUP

ALLPATIENTSTREATED
Trurmcru

Toul Number Org 10172 mccbo wlrMn Ould

$mdy Gmu@jI of Mim4u

D~ sndPE kPh@& h ~ Wp k-

Us. 920 517 5 336 12

NorAJ.S. 14s4 750 168 0 566

Towl 2404 1267 m 3S6 57s

mbcfSoJdiif

Total 2231’ 1449’ 13? 35’ 615’
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Of the 2429 patients from 17 Orthopedic Surgery Studies, 1267 receiv-ed
Org 10172 for DVT/PE prophylaxis, the remaining 1161 subjects received
placebo or active reference agents (warfarin, heparin, heparin/DHE,
ASA, Dextran, or LMWH) . A total of 1449 from the 2231 patients entered
in Other Studies received Org 10172.

In 8/’i7 Orthopedic studies, Org 10172 was administered a~ the ~~se of
750 anti-Xa U/bid SC, in the remaining 9 studies, Org 10172 was
administered at various doses, ranging from 500 to 1500 anti-Xa U qd or
bid or by infusion. The majority of patients from the Orthopedic
Studies received Org 10172 for 7 to 11 days with the highest number
being treated for 10 days. The duration of treatment was variable in
the Other Studies because of different indications;

A total of 70 deaths occurred among the 2404 patients from the
Orthopedic St@ies (2.9%). Twenty-eight of the deaths occurred among
the Org 10172-treated patients (2.2%), 7 in the warfarin group (1.8%),
2 in the placebo group (1.15%), and 23 among the others control
treatments (3.97%). “None of the deaths occurring in”the Org 10172
group were considered to be related to the drug.
There were 155 deaths among the 2231 patients from the Other Studies
(6.9%); 98 death occurred in the Org 10172 group (6.8%), 8 in the

placebo group (6.0%), and 49 in the other control groups (7.96%).

In the Orthopedic Studies, 131/2404 patients (5.4%)””experienced serious
adverse events (SAE) involving mostly the Body as a Whole, the
Cardiovascular, GU, Respiratory systems. Only one episode of skin rash
was considered definitely related to Org 10172. The frequency of SAE
and the frequency of drug-related SAE for the whole Orthopedic Studies

(Mu m

Td uwt*7 (54.0 171/1267(13s) JWm (19.7) 17/173{l$Al JlJm6 (11.1) WIlb f6.ol 21ZS71 O&n WS71(113
(la m
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SAE were experienced by 1.7% of the study population from’the Other--
Studies . In the Org 10172-treated group, the incidence of SAZ was 1.4%
(21/1449) .

The changes in laboratory data for patients in the Orthopedic and Other
S::udies were unremarkable and Rot.clinically significant.

Bleeding events assessed in terms of blood loss and replacement are
summarized in table 48 (v.2.255, p. 274) for the overall population of
the Orthopedic studies.

The hematological laboratory abnormalities reported
population of the Orthopedic studies are summarized
(v.2.255, p.283).

.

TABLE4B(COIWWJED)
BLOODLOSSAND TRANS~SIONS

DWANDPEPROFIIYLAXK FORORTIIOPEDIC lnPSURCERY
ALLPATllWrSTRFATED

for the overall
in table 55

+3-1-%&
(122) 7M*5Z0 I @Q) 4m*Jsz

Q2) 2.7tl.4

I
(s7) U*I.4

(92) 2.9*I.4 (:77) 2.1*1.1

(38) 724*441
am SW*4%

(124)I054*IOM
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(s2) 23*2.1
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TABLE S5 “
MEAN VALUES FOR IIEMATOLOCY PARAMETERS

DVT ANO PEPROPIIYLAXISFOR ORTlfOPEDIC IIIP SURGERY
ALL PATIENTS TREATED

I
Mdex ! Fenulu

1 i I 1 m 1 I

Conqlond * Plecebo Wmfdn oth+ Org 10172 Pleceho Wmfwin Othef
10172

~b 360 44 117 126“ 789 122 199 393

Hub Entry 137.6 139.3 130.5 138.6 125,4 128.3 118.9 130.3
(EfL)

1st 111.0 118.4 110.4 I15.7 10K9 114.8
Meuwwneet

105.9 Ito.s

Nb 344 41 116 125 748 108 2oft 302

Hm
Entry 0.41 0.43 0.39 0.41 0.38 0.39 0.36 0.39

M 0.33 0.36 0.34 0.34 0.33 0,35 o.3i 0.33

Mexsuremmt

Nb 307 44 93 91 592 121 85 272

Rnc Entry 4.s 4.7 4.3 4.5 4.2 4.4 3.9 4.3
(x low)

M 3.6 4.0 3.6 3.8 3.6 3.9 3.4 .3,7
Mamememt

Nb 3s9 44 “ ;15 126 774 123 195 “ 393

Plntelets I?ntfy 249.1 25B.5 277.6 220.3 269.0 252.4 290.2 249,8
(X1OVIJ

Lxxl 381.3 399.6 357. I 351.8 404,8 350.5 387.5 363.9
Mwmmmem



NDA 20-430
Page 77

Less than 1% of the overall patient population of the Orthopedic
studies experienced bleeding designated as serious adverse events. -
The incidence and severity of bleeding in the patient population from
Other Studies were comparable for the Org 10172-treated group compared
to patients in the placebo, warfarin and other groups.

f-!- . frequency of ciiscontinuatio~. of study drug due ~0 bleedinq eve-~t5LLc

for the overall population of the Orthopedic Studies is summarized in
table 57 (v. 2.255, p. 291).

No significant drug-demographics and drug-disease interactions were -
observed for bleeding events.

TABLE57
DISCOhTIhTATIONSOFSTUDYDRUG DUETOBLEEDING E~NTsBYTREA~

DVTANDPEPROPHYLAXIS FORORTXOPEDIC EIPSU7GERY
ALLPATIENTSTREA~

OIZlom Wubrio abef
am (s) 91N(%) d?t(s) d?i(%)

us. $Ol&l W517t23) W5(Q.0) 41386(lo) w12@ol

NOdI.2-cc W750(I.9) 2f162(la NA U/566 @l)

Tad 26nx7a.1] zm 02) 4J2a4(1.OJ IWS7$(2.1)

!

Additional data from studies that were ongoing at the time of the NDA
submission were submitted in a 120 Day Safety Update on 6-7-1995.
With the completion of one Orthopedic Study (86030) and 6 non-
Orthopedic studies, the total number of study subjects has increased to
6507: 2604 from 17 studies of “DVT and PE Prophylaxis in Orthopedic
Surgery” and 3903 from “Other Studiesn.

At the cutoff date of the Safety Update, 12-31-1994, the total number
of patients treated with org 10172 was’3349: 1367 from the Orthopedic
studies and 1981 from Non-Indication Studies. The distribution of the
study population, as of the time-of the Safety Update, is summarized in
table 3 (v.7.1, p.36).

No new adverse events were reported in these additional studies. The
overall incidence rates of clinical and laboratory were similar to that
presented for the NDA Integrated Summary of Safety.
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TABLE 3
~Y OF SUBJECTS BY TREATMENT GROUP

ALL SUBJEC3S TREATELP

r~ NAt
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CONCLUSIONS FROM CONTROLLED CLINICAL STUDIES

Based on the data obtained from four controlled clinical trials with
Org 10172, administered twice daily as a sc injection of 75o anti-XaU
for the prophylaxis of DVT in patients undergoing hip replacement
surqery, it may be concluded that the clinical advantages of Org 10172,
!*’h.eT compared to other antithrombotic regimens, are as follows:
1) A significant reduction in the incidence of DVT following orthopedic
hip surgery when compared to warfarin, heparin/DHE, unfractionated
heparin, or placebo;
2) Consistent results in the prophylaxis of DVT following orthopedic
hip surgery with a dose of 750 anti-Xa units, s.c., b.i.d., in patients
with multiple risk factors for”’DVT;
3) The incidence of proximal DVT in replacement hip patients treated
with Org 10172 is lower than in patients administered placebo,
warfarin, heparin/DHE, or heparin. The difference is statistically
significant for placebo.
4) No requirements for laboratory control for monitoring the
antithrombotic effects; .
5) A safety profile similar to placebo and other active comparator
regimens.
6) A lower cross-reactivity with heparin-induced antibodies than LMWH.

commercial Marke tins E~rienCe and Fo reian Reaulatom Ac tion

As of 12-31-1993, Org 10172, under the trade name of Orgaran, has been
approved for prevention of postoperative thromboembolism in patients
undergoing general or orthopedic surgery in 10 countries, is currently
marketed in 2 and planned for marketing in more. In Switzerland,
Organon is also approved as anticoagulant in patients with HIT.
Approval of Orgaran is pending in additional countries. Approval
(indications unspecified) has been denied in Germany because the data
available were not considered adequate by the BGA to establish the
benefit/risk ratio, and in Finland because the preparation was not
found to be appropriate to its purpose (indication unspecified) since
the comparative studies did not show equivalence to other similar
products and because the price of the product was excessive.

Proposed Package Insert Labeling

The proposed labeling submitted with the NDA must be revised in order
to pertain to the indication for thromhoprophylaxis in hip replacement
surgery.
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RECOMMENDATIONS:

Org 10172 (Orgaran, Danaparoid Sodium) has been shown to be safe and
effective for thromboprophylaxis in patients undergoing elective hip
replacement surgery. In four controlled clinical trial, the
administration of Orgaran at the dose of 750 anti-Xa U sc bid with the
first dose given preoperatively and continued for an average duration
of 7-10 days postoperatively, produced a statistically significant.
reduction in incidence of DVT when compared to placebo, warfarin,
heparin, and heparin/DHE. At the dose regimen used, Orgaran exhibited
a favorable safety profile.

Orgaran is recommended for approval for thromboprophylaxis in elective
hip replacement surgery. The recommended dose regimen for the above
indication is 750 anti-Xa U sc bid for an average duration of 7-10 days
postoperatively and with the first dose given preoperatively.

cc :

NDA 20-430
HFD-180
HFD-180/SFredd
HFD-180/LTalarico T~\\ c
HFD-181/cso
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J3ACKGROUND INFORMATION:

NDA 20-430 was submitted on 12-19-1994 for the approval of Orgaran for

thromboprophylaxis in patients undergoing elective hip replacement surgery.
Orgaran is an antithrombotic agent derived from porcine intestinal mucosa after

heparin extraction. Orgaran is a mixture of low-molecular weight sulfated

glycosaminoglycuronans.

A totalof 107 studies were undertaken In the clinical development of Orgaran to

assess its safety and/or efficacy in various groups of subjects requiring
anticoagulant therapy. Ninety (90) of these studies with safety and efficacy data

available were reported in the “Integrated Summary of Safety” (1SS) and 14 studies
without Case Report Forms or other data verification were reported in “Other

Studies and Information. ” Additional safety information was included in the 120-

Day Safety Update submitted during the NDA review.
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Following the Agency’s approvable letter of July 24, 1996, the sponsor has

submitted a safety update report for Orgaran.

No new studies for the use of Orgaran in orthopedic surgery have been performed

and none of the studies reported in this safety update are part of the original

proposed indication of DVT and PE Prophylaxis for Orthopedic Hip Surgery.
The report summarizes the data for subjects outside of the DVT and PE Prophylaxis

for Orthopedic Hip Surgery indication for whom additional data have become

available since the cutoff date of the “ 120-Day Safety Update” (December 31,
1994) Up to July 31, 1996.

The studies presented in this safety update include three of the 90 studies reported
;n th~ Orgaran NDA “Integrated Summary of Safety” (1SS), six Japanese studies

that were reported in the NDA “Other Studies and Information” report and three

additional Japanese studies reported after the “ 120-Day Safety Update” for which
new data have become available since the cutoff date of December 31, 1994.

The 12 non-indication studies presented in this document fall within the following

original 1SS groupings:
● DVT and PE Prophylaxis (Excluding Orthopedic Hip Surgery) --Study 86008;
● Heparin Sensitivity--Study 004-500/004-500 OL;
● Management of Acute or Progressing Ischemic Stroke--Study 004-022; and
c Other Studies--Japanese Studies 1-9.

The characteristics of each of these 12 studies are summarized in Table 1.
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The 90 studies reported in the NDA “Integrated Summary of Safety” included

5,309 subjects who received at least one dose of study medication. The 120-Day

Safety Update included 1,199 additional subjects and the 197 heparin sensitivity

subjects. The total number of subjects treated to date as part of clinical trials is
6,704; of these, 2,604 were in the DVT and PE Prophylaxis for Orthopedic Hip

Surgery indication studies (920 U.S. and 1,684 non-U. S.) and 4,100 in

“Non-Indication Studies. ”

The number of patients allocated to treatment in the various study groupings are

shown in Table 2

TABLE2
STUDYGROUPINGSANDNUMBEROFSUBJEC’

ALLOCATEDTOTREATMENT(ALLTREATMENTGI
ASOFJULY31, 19%

1

I I Numberof
N:n:f~Su~or AdMiOnal S bjccls

\Treaud
(InscgAiSurrursasyof

I
(120-DsySsfcfy

SmdyGrouping SsfctyMorsrsation) u*lc)

Imfiuuon

DVT W PE Prophylaxis for
Onhopcdic Hip Surge~c
Us. %0 —
Non-U.S. 14s4 2#
Toral 2404 200

3
:OUPS)*

_LJ
Numberof
Alf&oosnl
Subjcccs Tohl

Tmaccd(This Subjcc
SsferyUpdate) tTread

m — 920
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Within the DVT/PEprophylaxis for Orthopedic Hip Surgery indication studies, 2,604

subjects were treated with Orgaran or one of the reference agents as of July 31,

1996. Of these patients, 1,367 have received Orgaran; 173 placebo, 386

warfarin, and 678 other regimens.

Within the non-indication studies, 3,027 subjects were treated with C)rgaran or one

of the reference agents as of July 31, 1996. A total of 1,982 patients have

received Orgaran, 137 placebo, 35 warfarin, and 873 other (including heparin,

heparin/DHE, acetylsalicylic acid (ASA), dextran, and low molecular weight

heparins).

Table 3 shows the various treatments of all the subjects who received study drugs.

TABLE3
SUMMARYOF SUBJECTSBYTREATMENT GROUP

DVT and PE Prophylaxis for Otrho@Ic Klp Surgery

us.
IncgratiSumntatyof Safety Information
AdditionalSubjects 120-DaySafety Update
Addkiotrd SubjecrsThis Safery Update

Non-U.S.
Irttcgntcd Surety of Safcry lnfornution
Additional Subjects 120-DaySafety Update
AdditionalSubjects TWS Safety Update

Sub-Totals
Isucgraud Summary of Safety Information
Additional Subjccra 120-Day Safety Update
Addtiorul Subjects Tlsk Safery Updme

Toral DVT ad PE Prophylaxis
for Orrhopcdic Hip Surgery

Jl?CTSTREATEDa

TotalNumber
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0
0
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0
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o
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0
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B. Literature Search of P~catio~

Organon Inc. conducted anelectronic literature search of publications from the cutoff dat

of the 1SS (July 27, 1993) to August 2, 1996 to identify publications not listed in the 1S$
or 120-Day Update. All relevant additional publications found were based on the studies

already presented in the 1SS, the 120-Day Safety Update, or in this update.

CONCI USION~

No new or unanticipated adverse events have been observed in this follow up period.

The adverse events reported in this Safety Update were related to the underlying condition:
in which Orgaran was evaluated: heparin-induced thrombocytopenia, DIC (7 of the 9
Japan studies). The safety of Orgaran for thromboprophylaxis in acute or progressing
ischemic stroke cannot be assesses as the study is still blinded to treatment assignment,

however, the study Data and Safety Monitoring Committee has allowed the continuation

of the study.

Za7-Zz. *
Lilia Talarico, M.D.
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STATISTICAL REVIEW AND EVALUATION

NDA #: 20-430
Date: SEP I 51995

Applicant: Organon Inc.
Name of Drug: Orgaran(danaparoid sodium) injection
Indication: Prophylaxis of deep venous thrombosis (DVT) in

patients undergoing orthopedic hip surgery.
Documents Reviewed: Vol. 2.1-2.3, 2.199-2.205, 2.209-2.212

2.254-2.255 dated November 8, 1994; vol 3.5 dated
September 15, 1994 vol 3.4 dated January 5, 1995
and 1 vol dated May 22, 1995.

The issues in “thisreview have been discussed with mn~i~
A

officer, L. Talarico, M.D.
———. - .— ..- -.. ...e-+

I. Introduction/Background

,---- , ---- - .---J ,, “ “* -I “ \ J.LLC
Netherlands) which the sponsor has submitted for claiming safety

and efficacy of Org 10172 (danaparoid sodium) for the prophylaxis

of deep venous thrombosis (DVT) in patients undergoing orthopedic

hip surgery.

The p~~~-..c.y measure of efficacy was based on the assess-mep.~of

DVT. The development of DVT was “assessed by duplex scanning and

confirmed by bilateral venography on Days 8-12, unless clinical

suspicion of a DVT occurred earlier or a positive impedance .

plethysmography (IPG) result was obtained. IPG scans were

performed between Days 5-10. The venogram were subdivided into
proximal-vein or distal-vein thrombosis only, or both categories.

All venogram were reviewed at the end of the study by an

independent panel who had no knowledge of the patients’ treatment

allocations. The decisions of this panel formed the basis for

assessing the presence or absence of a DVT.

A secondary measure of efficacy was based on the assessment of

Pulmonary Embolism (PE). Only patients with clinically suspected
PE and/or DVT suggestpd by duplex scanning or confirmed by

1



venography were to be subjected to ventilation/perfusion lung

scanning using standard techniques ( unless contrary to the

investigator’s practice) . If needed, selective pulmonary
angiography was to be used to establish the diagnosis.

The efficacy analysis in studies #004-023 and #85140 was done for

both Intent-To-Treat (ITT) and Efficacy Evaluable Groups. The

sponsor defined the ITT group as all patients who were randomized

to treatment, received at least one dose of study medication, had

elective hip surgery and had at least a unilateral venogram

during the treatment period. Efficacy Evaluable group is a subset

of the ITT Group, who additionally met all inclusion/ exclusion

criteria, and had no major protocol violation that would

interfere with the efficacy assessment.

In addition the sponsor defined an All-Patients-Treated Group to

includes all patients who were randomized to treatment and

received at least one dose of study medication, including those

who were never evaluated for efficacy. Data from these patients

was used for the analysis of incidence rates of adverse clinical

experiences.

The sponsor’s definition of the ITT group is narrower than the

usual one, which. does not require a patient to undergo an

efficacy evaluation. The effect of this definition difference on

the efficacy “ofthe treatment is addressed in Sections V.A.11.

and V.B.II.

The dose regimen selected in Phase III program was based on Phase

II dose-finding studies in patients undergoing either orthopedic

hip surgery or general surgery, using doses ranging from 480 to

1250 anti-Xa units, s.c., b.i.d. Table 1, attached, summarizes

the incidence and percentage of DVT/PE and major/serious bleeding

occurring at various doses of Org 1017’2 in these studies.

The results of these studies, as presented in Table 1, showed
that for dose levels >750 anti-Xa units, there was little gain in

2
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11.A.I. Study Population:

Table 2, attached, illustrates the disposition of patients in

study #004-023. This table shows that out of the total 861

patients who were screened, 373 patients were excluded at

screening stage. Thereafter, 476 patients in the All-patients-

Treated Group received study medication ( 223 Org-10172 and 243

wariarin) . The patients were to be stratified by hospital center.

Comments about the randomization are given in Section V.A.I.

There were 80 patients (34-Org 10172-treated and 46 warfarin-

treated) excluded from the ITT Group for protocol violations,

because no venography or no elective hip surgery was performed.

Furthermore, there were 3“7patients (15 Org-10172 treated and 22

wartarin-treated ) with violation of some exclusion criteria and

consequently they were ineligible for inclusion in the Efficacy

Evaluable Group. As a result, the Efficacy Evaluable Group

consisted of 184 patients in the Organon-treated group “and175

patients in the Warfarin-treated group.

11.A.11. Demographic and Baseline Information:

Table 3 presents a summary of demographic parameters as well as

baseli~~e variables affecting DVT.,including length and type of

surgery, history of DVT and PE, type of anesthesia, and recent

mobility for the ITT Group. Table 4 presents similar information

for the Efficacy Evaluable Group.

Theze were no statistically significant difference between the

treatment groups with respect to age, gender, height or weight in

either study group. For the baseline variables, the only

characteristic that differed significantly between the two

treatments in the ITT group is the side of surgery (p=O.02). For

the Efficacy Evaluable group the p-value for this variable was

0.06.
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11.B. Study ##85140 (The Netherlands)

This was a multi-center (3 centers), randomized, double-blind,
placebo-control, parallel-group study. The objectives of the

study is to investigate whether 750 anti-Xa of Org 10172,
S.c.,

administered to patients undergoing elective hip replacement

surgery are:

prophylaxis as compared with placebo;

safe when compared with placebo , with

1) Etiicacious in DVT

2) well tolerated and

respect to both intra-and p~stoperative bleeding complications.

...

The study medication is to be administered at 12 hours intervals,

beginning with one preopertion dose and to be continued for a

total 0: 10 days or until a study endpoint is reached.

Inclusion criteria include: 1) Admission to the hospital for THR
surgery for the first-time on that hip; 2) Patients considered
fit for surgery with anti-coagulant cover; and 3) Patients giving

informed consent.

11.B.I. Study Population:

Table 5, attached, illustrates the disposition O= patients in
study ++85140.This Table shows that there were 220 patients

enrolled and randomized to the two treatment groups. 218 patients

received study medication. Of these 22 patients did not have-
bilateral venography for the assessment of DVT during the study

period. The remaining 196 patients (98 in the Org 10172- group and

98 in the placebo group)’had an efficacy assessment for DVT.

11.B.11. Demographic and Baseline

and 7, attached, compare

characteristics, related

Information:

the demographic as well as

to surgery, for the ITT and the

Tables 6

baseline

Efficacy

was no statistically significant difference between the
Evaluable Groups, respectively. For both groups there

5
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treatments with respect to age, gender, height, side of the

operation, length of the operation, type of anesthesia, and

cigarette smoking.

A statistically significant center by treatment interaction was

noted for patient weight in both the ITT and the Efficacy

Evaluable Groups. Center 2 had a higher mean difference in

weight, between the Org 10172 and placebo patients, than the

other two centers. Also, there was a higher percentage of alcohol

consumers in placebo treated patients in center 2 compared to the

average of the other two centers (91% versus 56%) . As centers 1

and 3 account for 68% of the patients in the ITT and Efficacy

Evaluable groups, the sponsor believed that the center by

treatment interaction will not have an impact on the study

zesults. Center by centec results will be discl~ssed in Section

V.B.III.

III. Sponsor’s Analysis:
●

Separate statistical analysis was done for the ITT and the

Efficacy Evaluable Groups. The statistical methods used for the

analysis were as follows.

IZI.A. Comparability of Treatment Groups:

. Between-treatment comparisons with respect to continuous baseline

variables were performed using two-way analysis of variance

(ANOVA), based on ranks, with center, treatment, and center by

treatment interaction. Between-treatment comparisons with respect

to categorical baseline variables were performed using Cochran-

Mantel-Haenszel (CMH)

111.B. Efficacy:

I- Between-treatment

DVT (as diagnosed by

procedures for 2x2xk

procedures, adjusting for multiple centers.

comparisons with respect to the incidence of

venography) was performed using the CMH

tables, where k is the number of centers.
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The denominator for this analysis included patients who had
venography during the treatment period in study 004-023 and

during the 48 hours of the last dose of study medication in Study

85140._In addition, for Study 004-023, 95% Confidence limits for
the difference in DVT incidence rates between Org 10172 and

warfarin was computed.

DVT incidence rates were further tabulated as proximal and/or

distal and the side of the DVT occurrence was summarized in

relation to the side of the operation.

II- The cumulative probabil-ity at a given day that a DVT was

detected (adjusting for patient withdrawal) was estimated using

the Kaplan-Meier product .lixnitmethod. Logrank test was used to

compaze the survival (i.e., no DVT) curves of the treatment

groups .

III- Within each treatment group, Fisher’s exact test was used to

perform exploratory analyses to examine the relationship between

the incidence of DVT in Study # 004-023 and the following
factors: age, gender, body weight and duration of surgery and

missed doses; between the incidence of DVT and type of anesthesia

in Study # 85140.

IV- Logistic regression was carried out in Study 004-023, to

test for treatment effect using the following risk factors as

covariates: duration of surgery, age, history of DVT and/or PE,

gender and body weight.

V- Either the CMH procedure or Fisher’s exact test was to be used

to compare the treatment groups with respect to the incident of

PE. However, since there was only one patient who had

confirmatory evidence of PE in Study # 004-023, and only one

suspected PE was reported in Study # 85140, no comparative

statistical analysis was done.
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111.C. Termination and Safety:

Finall-y, The CMH test, adjusting for k multiple centers, or

Fisher’s exact test, was used for between-treatment comparisons

of the proportion of patients who were prematurely terminated

from the study or to analyze the number of patients with

major/minor bleeding or for comparing the adverse clinical

experiences .

IV. Sponsor’s Results: .
. .

IV.A. Study #004-023

IV.A.I. Comparison of DVT incidence rate:

Table 8 compares the incidence of DVT, detected by bilateral

venography, for the Org-10172 and warfarin treatment groups.

Table 8/ Study #004-023

Summary of number (%) of patients with DVT

i)I~zent-to-Tzeat
Org 10172
Warfarin

p-value

ii)~fficacyEvaluable
Org 10172
Warfarin

D-value

Localization of Dk

~ Proximal(%) Distal(%) Overall(%)

199 3(1.5) 28(14.1) 29(14.6)

197 8(4.1) 49(24.9) 53(26.9)

0.13 0.007 0.003 “

184 3(1.6) 27(14.7) 28(15.2)

175 7(4.0) 46(26.3) 49(28.0)

0.19 0.007 0.003

Table 8 shows the overall incidence of DVT, as diagnosed by

venography, in the ITT Group was statistically significantly

lower (p=O.003) in the Org 10172-treated group than in the

warfarin sodium-treated group. For this analysis group the
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incidence of proximal DVT was lower in the Org 10172-treated

patients (1.5%) than in warfarin sodium-treated patients (4.1%)

but this difference was not statistically significant. Org 10172-

treated patients did have a statistically significantly lower

incidence of distal DVT, with p=O.007, than warfarin treated

patients. The comparison for the Efficacy Evaluable Group in

Table 8 are consistent with those of the ITT Group.

IV.A.111. Comparison of the Cumulative DVT Detection Rate:

Table 9, below, summarizes -the life table estimates of cumulative

DVT detection rate in the Org 10172- and warfarin- treated

patients for the ITT and the Efficacy Evaluable Groups. Detailed

about this comparison are given in Tables 9 and 10, attached, for

the ITT and Zfficacy Evaluable Groups, re.specciv.ely..

Table 9/ Study #004-023

Life Table Estimates of the Cumulative DVT Detection Rates

Oru 10172 Warfarin

Study No.at No with Cumulative No.at No with Cumulative
>ay Risk DVT Rate Risk DVT Rate

Intent to Treat

4 199 0 0.000 196 0 0.0000
5 198 1 0.0051 . 195 2 0.0103
6’ 193 2 0.0154 184 4 0.0318
7 177 12 0.0821 16S 27 0.1s74
8 100 11 0.1831 89 17 0.3426
9 12 3 0.3873 11 3 0.5219 -
10 1 0 0.3873 2 0- 0.5219
Overall 29 53

p-value 0.001

Efficacv E~aluable Gr~~~

4 184 0 0.000 174 0 0.000

5 183 1 0.0055 173 2 0.0116
6 178 2 0.0166 166 3 0.0294
7 163 11 0.0830 153 26 0.1944
3 92 11 0.1926 79 15 0.3473

3 12 3 0.3945 9 3 0.5649
10 1 0 0.3945 1 0 0.5649

3verall 28 49

?-value 0.002
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The results from Tables 9 show that, for either analysis group,

there was statistically significant difference between the

treatr!ent groups with regard to the survival curve distribution

(defined as “no DVT”). The p-values for the Intent-to-Treat and

the Efficacy Evaluable groups are, respectively, 0.001 and 0.002.

Figures 1 and 2, attached, compare, the Kaplan-Meier product

limit estimates of the cumulative DVT detection rate for both

treatments for the Intent-to-Treat and the Efficacy Evaluable

The initial flat portion of the curvegroups, respectively. -

corresponds to study

were carried out.

IV.A.IV. Exploratory

Exploratory analyses

days when no venographic assessments for DVT

and Risk Factor Analysis for DVT”

were performed to assess the relationship

between the incidence of DVT and specified risk factors. This

analysis indicated, for the ITT Group and the Efficacy Evaluable

Group , that no relationship between the incidence of DVT and

a.ge(>70 years vs <70 years)or gender(males vs females) or missing

at least 2 consecutive doses or 3 non-consecutive doses missing

or body weight (>30% over ideal body weight by gender vs not >30%

over i’dealbody weight) .

The exploratory analyses indicated, however, a statistical -

significance for the incidence of DVT and duration of surgery

(>130 minutes vs <130 minutes) in the Org-10172 treated patients.

The p-values for the ITT Group and the Efficacy Valuable Group

were 0.02 and 0.04, respectively.

Logistic regression was used, for both the ITT and the Efficacy

Evaluable Groups, to determine the treatment effect and the

incidence of DVT with the following risk factors as covariates:

age, intraoperative blood loss, duration of surgery; blood

10
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replaced at any time during the study, history of DVT or PE,

degree of mobility, gender, body weight and hemoglobin.

For the ITT Group, only treatment and gender (i.e. being a male

and being treated with warfarin) were statistically significant

at the 0.05 level. For the Efficacy Evaluable Group, only

treatment, gendeu and weight (i.e. being a male whose body

weighrs is >30% over the ideal body weight and being treated with

warfarin) were statistically significant at the 0.05 level. In

Section V.A.IV. we discuss the findings of this analysis.

IV.A.V. Pulmonary Embolism (PE) Assessment:

n=u. che 396 patients in the ITT Group, 4 patients ( 3 ~rg 10172-

and 1 warfarin- treated ) presented with clinical symptoms

suggestive of PE. One additional warfarin-treated patients who

was not in the ITT group also presented with clinically suspected

PE. Of the 5 patients, only 1 warfarin-treated patient had

confirmatory evidence of a PE evidence based upon an abnormal,

high probability V/Q scan. Since the incidence of PE was so small
in this study, no formal

IV.A.VI. Safety/ Adverse

statistical analysis wasdone.

Clinical Experience(ACEs):

Table 10, attached, summarize the results of the analysis of.
..

major bleeding and related events by using (ANOVA and Cl@

procedure) .

The results

therapeutic

significant

of Table 10 shows, aside from the postoperative

blood transfusions, there were no statistically

differences between the two treatment groups.

Table 11, attached, compares the deaths/adverse clinical

experience (ACES) of the two treatments. The results of this

table shows that no statistically significant differences between

the two treatment groups with respect to deaths, serious ACES or

11
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discontinuation from the study due to ACES. In addition, The

sponsor indicated that all patients with serious ACES were

recovered, and that the investigators did not consider any of the

ACES or the death to be related to the study drugs.

IV.B. Study # 85140:

IV.B.I. Comparison of DVT incidence rate:

Table 12 compares the incidence of DVT, detected by bilateral

venography, for the two treatment groups.
.,.

Table 12/ Study #85140

Summary of number (%) of patients with DVT

Localization of D~

Tzeatment Groun ~ Proximal(%) Distal(%) Overall(%)

i)Intent-to-Treat

Org 10172 98 B(8%) 14 (14%) 15(15%)

placebo 98 26 (27%) 51(52%) 56(57%)’

p-value 0.001 <0.001 <0.001

ii)ZfZicacy Evaluable

Org 10172 96 8(8%) 14 (15%) 15 (16%)

placebo 98 26(273) 51(52%) 56(57%)

p-value 0.001 <0.001 <0.001

The results of Table 12 show that for both analysis groups the

overall incidence of DVT detected by venography was significantly

lower in the Org 10172-treated patients in comparison to”the

placebo-treated patients (p <0.001). Similarly, for both

analysis

proximal

patients

IV.B.11.

Table 13

groups, statistically significant reductions in the

as well as distal DVT occurred in the Org 10172-treated

as compared with the placebo-treated patients (p=<O.001).

Comparison of the cumulative DVT detection rate:

compares the cumulative rate of DVT detection in the Org

10172 and placebo-treatment patients

12
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Table 13/ Study # 85140

Life Table Estimates of the Cumulative DVT Detection Rates

Ora 10172 Placebo

Study No.a: No with Cumulative No.at No with Cumulative

Day Risk DVT Rate Risk DV? Rate

Intent to Treat Groun

7 99 0 0.000 98 0 0.000
8 98 0 0.000 97 6 0.062
9 89 0 0.000 89 11 0.178
10 78 2 0.026 71 11 0.305
11 61 12 0.217 54 22 0.588
12 5 1 0.374 9 6 0.863
Overall 15 56

.,.
p-value <0.001

Efficacv Evaluable GrouD

7 96 0 0.000 98 0 0.000
B 96 0 0.000 97 6 0.062
9 89 0 0.000 89 11 0.178
10 77 2 0.026 71 11 0.305
11 6i 12 0.217 54 22 0.588
12 5 1 0.374 9 6 0.863
3vezall 15 56 .

?-value <0.001

Figures 3 and 4, attached, compare the cumulative probability of

DVT detection (Kaplan-Meier estimate) for the two treatment

gyoups for the ITT and the Efficacy Evaluable groups,

respectively. The comparison of DVT-free survival curves for the

ITT Group showed a highly significant difference ( p<O.001)

“ between the two treatments... Similar results were seen in the-

Efficacy Evaluable Group analysis.

IV.B.111.

To assess

incidence

Exploratory Analysis:

the possible effect of type of anesthesia on the

of DVT, the two treatments were compared with respect

to the incidence of DVT, for each type of anesthesia using

Fisher’s exact test. Table 14 presents the results of this

analysis, for both the ITT and the Efficacy Evaluable Groups.

13
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The comparison in Table 14 shows that statistically significant

reductions in the incidence of DVT (proximal, distal and overall)

occurred favoring Org 10172-treated as compared to placebo-

treated patients (P=O.002) in the ITT Group. Similar results were

observed for patients receiving general anesthesia in this

analysis group. For patients receiving epidural, the reduction in

the distal and overall DVT incidence was significant (p=O.003 and

0.001, respectively) but not for the proximal DVT. The findings

of the comparison for the Efficacy Evaluable Group were similar

to those of the ITT Group.

IV.B.111. Pulmonary Embolism (PE) Assessment:

Since only one Placebo-treated patient in the ITT Group has a

suspected PZ, and this was not confirmed, no statistical
comparison was made between the two treatment groups.

IV.B.IV. Safety/ Adverse Clinical Experience (ACES):
.

No patient in either treatment group died, or discontinued from

the study due to ACES, during the study treatment period.

In comparing bleeding and related events, the frequency of

patients with excessive blood loss was very low for both

treatment groups. Table 15 compares the percentage of patients

with bleeding related events in the two treatment groups. The

results of this comparison show no significant difference between

the treatments with respect to the percentage of patients with

excessive blood loss or blood transfusion. Similarly there was no

statistically significant difference between the two treatment

groups with respect to the estimated blood loss volume

(intraoperative, perioperative, or total postoperative) or in the
percentage of patients with other adverse clinical experiences.
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V. Further Analysis /Comments

This section addresses this reviewer’s comments about

randomization and it presents results of additional analyses

concerning the efficacy in each study.

V.A. Study# 004-023

V.A.I. Randomization:

Table 16, below, compares t~e pre-treatment assignments across

centers and the.actual treatment allocations.

Table-16/ Study # 004-0023

Differences Between Pre- and Actual- Treatment Allocation,

Classified by Centers

Total no: patients

Center tisignecl tialyze~

1

2

3

4

5

6

-7

8“

1

12

19

52

70
39
B
95

0
12

18

51

70

36

8

90

9 32 31

10 9 9

patients on

Org Warfarin

1
6 6

9 10
26 26

35 35

19 20
3 5

47 “ 48

16 16

4 5

Comments ●-b

#429-436’

#547,548,563a

#627a

#707a

#8021-2, 8301-8302b;

#802, 813,823,824,830s

#1006’
11 35 35 17 18 .

12 83 02 42 41
13 29 28 15 14
14 6 6 3 3
----------------.----------------

-“ pre-assigned treatment number is not used

b a new treatment number is added

Table 16, shows that the deviations of the actual treatment

allocations from the pre-treatment randomization schemes are

small. In addition the sponsor explained some of these deviations “

as follows:
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i) Two Org 10172-treated patients (#802 and 1206)) were withdrawn

from the study and subsequently re-randomized at a later date.

The first patient suffered an injury prior to study drug

medication and the second developed chest pain prior to surgery

and after receiving one preoperative dose of study drug. The

first patient was re-randomized to the same allocation number

after a 4-week wash-out period. To differentiate the two data
sets for this patient, the sponsor recorded the first adinission

as #8021, and the second admission as #8022. Only #8022 is

included in the All-Patients-Treated Group. Similarly, the second

patient

was re-randomiz-edas #1217 after an 8-day wash-out period. For

analysis purposes, only the data for patient #1217 have been

included in the All-Patient-Treated Group.

ii) One patient (#830) randomized to warfarin was withdrawn

before receiving any preoperative study drug for having taken ASA

prior to surgery. The study medication for this patient was

subsequently administered to the next eligible patient. To

differentiate these two patients, # 8301 was used for the first
and #8302 was used for the second patient. Only patient #8302 has

been included in the All-Patient-Treated Group.

As a result, the remaining deviations from the pre-assigned are
within the limits of what one would expect to occur in carrying-

out an actual clinical trial.

V.A.II. Effect of Change in the Definition of the Intent-to

-Treat Group on the Efficacy Results:

The sponsor’s definition of the Intent-to-Treat Group is narrower

than the familiar one, since it requires at least one efficacy .
evaluation, as was indicated in Section 1. Below we compare the
patients who were excluded from the two treatments and

investigate whether the efficacy results were influenced by the

modification in the definition of this analysis group. Table 18,
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below, shows the patients who were excluded from the Intent-to-

Treat ‘and the Efficacy Evaluable Groups by center.

Table 17/ Study # 004-0023

Patients Excluded from the Intent-to-Treat and the

Efficacy Evaluable Groups, by Center

I) Intent-to-Treat G:oupa

CeEtez C)ru10172 Warfazin

2 2/6(33%) 3/6(50%)

3 2/10(20%)

4 9/25(36%) 9/26(35g)

5 2/35c6%) 6/35(17%)

6 2/17(12%) 4/19(21%)

7 1/5(204)

8 3/44(7%) 2/46(4%)

9 3/15(20%)

10
11 1/17(6%) 2/18(11%)

12 10/41 (24%) 12/41(29%)

13 3/14 (21%) 1/14(7%)

14 2/3 (67%) 1/3(33%)

Total 34/233(14.6%) 46/243(18.9%)

---------------------------

11) Efficacy Evaluable Group

Ora 10172 Warfarin

2/4(50%)

1/8(13%)

2/17(12%)

3/29(10%)

1/15 (7%) 2/15(13%)

2/41 (5%) 2/44 (5%)

1/16 (6%) 7/12(58%)

1/4 (25%)

2/16(13%) 2/16(13%)

5/31(16%) 2/29 (7%)

2/13(15%)

.

15/199 (7.5%) 22/197 (11.2%)

a Reason for exclusion is no venouzanhv, which is the Primary measure of efficacy.

Excluding centers with small patients, comparison of the

patients excluded from each cent,er, as presented in Table 17,

does not reveal any pattern based on treatment allocation.

Since patients were excluded from the ITT because they did not

have venography during the treatment period, therefore the number

of DVT incidence remains as reported in Table 8. However, by

disregarding the requirement that a patient would have to have at

least a unilateral venograrnto be included in the ITT Group,

increases the number of patients exposed to the risk of DVT as

shown in Table 18, below, which compares the efficacy for the

C)rg-10172 and the warfarin treatment groups, under this scenario.

The results of Table 18 shows that the change in the definition

of the ITT analysis group did not change the conclusion about the
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,



efficacy of Org 10172 in comparison to warfarin as presented in

Table 8.

Table 18/ Study #004-023

Re-analysis of Org 10172 Efficacy Results for the ITT Group,

Disregarding the Requirement that a Patient Have at Least a

Unilateral Venogram

Localization of DVT

Treatment Groun ~ Proximal(%) Distal(%) Overall(%)

Org 10172 233 3(1.3) 28(12.0) 29(12.5)
Warfaxin 243 873.3) 49(20.2) 53(21.8)
p-value -P 0.146 0.016 0.007

V.A.III.

Table 19

Center-by-Center Results:

compares the efficacy of Org-10172 versus Warfarin

across centers. As the number of patients varies across centers,

this reviewer combined centers in which the number df patients at

risk of developing DVT is 8 or less, per treatment group.

Table 19 /Study ++004-023

Number(%) of Patients With DVT by Treatment, Center

and Analysis Group

I) Intent-to-Treat Group: II) Efficacy Evaluable Group

Cezter Oru 10172 Warfarin Warf-Ora Oru 10172 Wazfarin Warf-Orq

4 2/16(13%) 3/17(18%) 5% 2/16(13%) 3/15(20%) 7%”

5 5/33(15%) 8/29(28%) 13% 5/33(15%) 8/26(31%) 16%

6 3/15(20%) 4/1.5(27%) 7% 3/14(21%) 4/13(31%) 10%
8 8/41(20%) 19/44(43%) 23% 8/39(21%) 17/42(41%) 20%
9 3/16(19%) 2/12(17%) -2% ●

11 1/16( 6%) 4/16(25%) 19% 1/14( 7%) 3/14(21%) 14%
12 1/31( 3%) 6/29(21%) 18% 1/26( 4%) 6/27(22%) 18%

13 0/11( o%) 2/13(15%) 15% 0/11( 0%) 2/11(18%) 18%
2/3/7/10/14’ 6/20(30%) 5/22(23%) -7% 8/31(26%) 6/27(22%) -4%

Overall 29/199(14.6%) 53/197(26.9%) 12.3% 28/184(15.2%) 49/175(20%) 4.8%

----------------- ------

, Center 9 has 5 patients, thus combined with the grouped centers
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Table 19 shows that almost across all centers the incidence of

DVT in Org 10172-treated patients is consistently smaller than

that of warfarin-treated patients. Only in center 9 and the

combined group of small centers that the results show trend in

the opposite direction. However, the difference in the DVT

incidence rates are small (7% for the ITT Group and 4% for

Efficacy Evaluable Group). Consequently, this reviewer considers

the results are consistent across centers and combines these for

further analysis.

V.A.III.

Table 20

Comparison of DVT Relative Risk:

compares the estimate of relative risk (odd ratio) for

the Org 10172 and warfarin treatments.

Table 20 / Study #004-023

Estimated Relative Risk, with 95% C.I., of Developing a DVT

for Warfarin Treated Patients Relative to Those of Org 10172

Tx●atnent Groun

Localization of DVT Jntent-to-Treat Efficac~ valuable

Ovesall 1.846 ( 1.241, 2.747) 1.840( 1.226, 2.761)

Proxi.mL 2.694 ( 0.766, 9.477) 2.453( 0.674, 8.927)

bistal 1.768 ( 1.171,.2.668) 1.791( 1.178, 2.723)

The results of Table 20 show that, for both the ITT and Efficacy

Evaluable Groups, the overall risk of developing a DVT for “

warfarin-treated patients is more than twice that for Org 10172-

treated patients. The 95% confidence limits for the relative

risk does not

statistically

in developing

include one, for either analysis group, indicating

significant difference between the two treatments

DVT. The findings for the distal DVT are similar.

V.A.IV. Risk Factors Associated with DVT Incidence:

The sponsor noted, for the ITT and the Efficacy Evaluable Groups,

that the most significant risk factors, selected through the
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stepwise regression procedure, were treatment, gender, weight,

and duration of surgery. Of these, only treatment and gender, in
addition to weight in the Efficacy Evaluable Group, were
statistically significant at the 0.05 level.

However, the results of fitting the final logistic regression

model, as presented in Table 21 below, shows that the significant
factors associated with the development of DVT are treatment,

Intraoperative Blood loss and to a less extent age.

Table %?1/ Study 004-023
Results of Fitting Final Logistic Regression Model to the DVT

.Incidence Rate

InCent-to-Treat CiXOUD ~~~icacv Evaluable GZOUD

Vaziable Estimate SE p-value Odds Ratio Zstimate SE p-value” Odds Ratio
Intercept -2.696 0.525 0.0001 0.07 -2.656 0..54 0.0001 0.07
Treatnent 0.842 0.294 0.004 2.32 0.855 0.306 0.005 2.35
Blood 10SS 0.666 0.288 0.021 1.95 0.647 0.301 0.032 1.91
Age -0.624 0.307 0.042 0.54 -0.666 0.323 0.040 . 0.51
- - --- - - - - - - - - _- -_ - -

Residual X2 = 9.798 with 7 ci.f., p= 0.20 X1 = 10.35 with 1 d.f., p= 0.17

V.B. Study # 85140

V.B.I. Randomization:

This study was planned to be conducted in two centers, but

instead was carried out in three centers. Also some patients

received allocation numbers assigned to another center. These

deviations are shown in Table 22, below.

The sponsor stated that two of the co-investigators had joint

appointments at the third added center. Furthermore, comparison

with pre-randomization schedule showed patients received the same

pre-assigned treatment, even when their allocation numbers were

assigned to another center. Consequently, the small deviations
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from what is planned in the protocol, as shown in Table 22,

should not affect the efficacy results.

Table 22/ Study # 85140

Differences Between Pre- and Actual- Treatment Allocation,

By Center

I Planned Assignment Actual Assignment

Center Patient seouence Center Patient seouence
1 1-160 1 3-136, 161-162
2 161-240 2 1-2,156-160,163-221

3 223-240

.-

V.B.11. Effect of Change in the Definition of the Intent-to

-Treat Group on the Efficacy Results:

Analogous to the analysis done in Study 004-023, to investigate

the effect of patients exclusion from the Intent to-Treat Group

on the efficacy results of

comparison of the patients

Efficacy Evaluable Groups,

Table

Org 10172, Table 23, below, presents a

excluded from the Intent-to-Treat and

by center.

23/ Study # 85140

Patients Excluded from the Intent-to-Treat and the

Efficacy Evaluable Groups, by Center

I) Intent-to-Txeat Gxoupa: II) Efficacy Evaluable Group. -
Cezte-- Ora 10172 placebo Oru 10172 Placebo
1 8/68(11.8%) 8/66(12.1%) 2/60(3.3%) 0/58
2 2/32(6.3%) 2/34(S.9%) 0/30 0/32
3 1/9(11.1%) 1/9(11.1%) 0/8 0/8
Total 11/109( 10.1%) 11/109(10.1%) 2/98 (2.0%) 0/98
-------------- ------- ------

~ Reason for exclusion is no venography, which is the pximary measure of efficacy.

The results of Table 23 does not reveal any selection bias for

the exclusion of patients based on their treatment.
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Table 24 presents the efficacy results of org 10172 for the

Intent-to-Treat group after disregarding the requirement that a

patients would have to have at least a unilateral venogram to be

included in this analysis group.

Table 24/ Study # 85140

Re-analysis of Org 10172 Efficacy Results for the ITT Group,

Disregarding the Requirement that a patient Have at Least ~

Unilateral Venogram

Localizationof D~

Tzeatment Groun ~ Fsoximal (%} Distal(%) Overall(%)

...
Org 10172 109 8 (7?i) 14 (13%) 15(14%)
placebo 109 - 26(24%) 51(47%) 56(51%)
p-value 0.001 <0.001 <0.001

The Org 10172 efficacy results in Table 24 are similar to those

in Table 12 - Consequently we conclude that the change in the

definition of the Intent-to-Treat analysis group did not affect

the efficacy of org 10172 versus placebo, as was the case in

Study 004-023.

V.B.III. Center-by-Center Results:

Table 25 compares the efficacy o.fOrg-10172 versus placebo for

the three centers in this study.

Table 25 /Study #185

Number(%) of Patients With DVT by Treatment, Center

and Analysis Group

I) Intent to treat Group II) Efficacy Evaluable Group
Center Ora 10172 Placebo ~ Ora 10172 U&U? Pla-Orq
1 8/60(13’%) 35/58(60%) 47% 8/58(14%) 35/58(60%) 46%
2 6/30(20%) 18/32(56’3) 36% 6/30(20%) 18/32(56%) 36%

3 1/8 (13%) 3/8 (38%) 25% 1/8 (13%) 3/8(38%) 25%

overall 15/9e(15.3%) 56/98(57.1%) 41.8% 15/96(15.6%) 56/98(57.1%) 41.5%

Homogeneity test(E-D) p-value 0.612 0.646
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The comparison in Table 25 shows that the org 10172 efficacy

results are consistent across study centers.

V.B.VI. Comparison of DVT Relative Risk:

Table 26 presents the estimated relative risk (odd ratio), with

95% C.I., for developing DVT in the Placebo patients relative to

those of org 10172.

Table 26/ Study ++85140

Estimated Relative Risk, wi~h 95% C.I., of Developing a DVT for

Placebo Treated Patients Relative to Those of Org 10172

~reatnent GrouD

Localization of.DVT Intent-to-Treat Efficacv Valuable

Overall 3.733 ( 2.441, 5.710) 3.657 ( 2.392, 5.591”)
2~~~i~l 3.250 ( 1.643, 6.429) 3.184 ( 1.609, 6.301)

Distal 3.643 ( 2.317, 5.72S) 3.569 ( 2.270, 5.610)

It can be seen from this Table that the risk of developing DVT

for a placebo patient is more than three times that of an org

10172 treated patient. Since the 95% C.I. does not includes the

value 1, the difference in the risks of developing DVT for two

treatment is statistically significant.

VI . Overall Summary:
,.

The results of the analyses of the two controlled trials (Study

++004-023 Study #85140) have consistently shown a statistically

significant decrease in the incidence of DVT in the Org 10172-

treated patients compared to that of placebo- or warfarin-

treated patients. In addition, the incidence of DVT for patients

receiving Org 10172 was consistent in the two studies. Below is a

list of the main findings of each study.
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VI.A. Study #004-023:

The results of this study showed that a statistically significant

reduction in the incidence of DVT for Org 10172-treated patients

compared to that of warfarin-treated patients. The findings of

this study can be summarized as follows:

i) The overall incidence of developing DVT in the org 10172-

tr.eatedpatient is significantly lower than that of the warfarin-

treated patients (14.6% versus 26.9% for the ITT group, p=O.003).

Considering the localization of the DVT, the results are highly

significant in-favor of Org 10172 (p=0.007) for the distal DVT,

but not so for the proxi~al DVT( p=O.13). Similar conclusions

‘hold for the.Efficacy Evaluable group (Table 8).

ii) The cumulative probability of developing a DVT in Org 10172

-treated patient is significantly lower than that of the warfarin

treated group, p <0.001 for the ITT Group (Table 9 and Figure 1).

Similar conclusion holds for the Efficacy Evaluable”Group.

iii) The estimated relative risk of developing a DVT for a

wartarin-treated patient is almost twice that of an organon -

treated patient. Furthermore the 95% confidence interval for the

o&5-ratio does not include the value 1, indicating a

statistically significant difference between the two treatments

: favoring Org 10172 (Table 20).

iv) The comparison of the DVT incidence rates for the Org 10172

and warfarin treatments are consistent across the study centers.

Furthermore, the conclusion about the efficacy results of Org

.10172 is not influenced by the sponsor’s definition of the ITT,

which requires a patient to have at least one efficacy evaluation

to be included in this analysis group (Tables 18 and 19,

respectively) .

v) The incident of confirmed or suspected PE was very small( 3

Org 10172- and 2 warfarin-treated patients) to make statistical

24
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comparison for this secondary measure of efficacy meaningful

(Section IV.A.V).

VI.B. Study # 85140:

The results of this study showed a statistically significant

reduction in the incidence of DVT for org 10172-treated patients

compared to that of placebo-treated patients. The findings of

this study can be summarized as follows:

i) The overall incidence o~developing DVT in the ITT group was

57.1% for the placebo-treated patients compared to 15.3% for the

org 10172-treated patients. The difference is statistically

significant with p-value <0.001. Similar conclusion holds for the

Efficacy Evaluable Group or the proximal and distal DVT (Table

12).

ii) The cumulative probability of developing a DVT in the org

10172 treated patients is significantly lower than that of the

placebo-treated patients, p <0.001 (Table 13).

iii) The estimated relative risk of developing DVT for a placebo-

treated patient is more than three times than that of the org

10172-treated patient. Furthermore, as Table 26 shows, the 95%

confidence interval for the odd-ratio does not include the value

1, indicating a statistically significant difference between-

risks of developing DVT in the two treatments.

iv) The efficacy results of Org 10172 are consistent across study

centers and are not influenced by the sponsor’s definition of the

ITT analysis group (Tables 24 and 25)

v) The incident of confirmed or suspected PE was very small (only .

1 placebo treated patient) to make statistical comparison for

this secondary measure of efficacy meaningful (Section IV.B.111).
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VII. Overall Summary/ Conclusion:

The results of the analyses of the two controlled trials have

consistently shown a statistically significant decrease in the

incidence of DVT in the Org 10172-treated patients compared to

that of placebo- or warfarin- treated patients. The p-values for

comparing the overall DVT incidence rate in the ITT analysis

group, were: <0.001 and 0.003, for the comparison with placebo

(Study #85140) and the warfarin (Study #004-023) treated

patients, respectively. Similar results were obtained when

comparing the cumulative probability of developing a DVT, or

analyzing the estimated reiative risk of developing DVT...

The incidence of DVT for “patients receiving Org 10172 in the ITT

Group was consistent in the two studies (14.6% in Study #004-023

and 15.35% in Study #85140) . In addition, within each’study,

efficacy results are, in general, consistent across study
centers.

.
In summary the combined data from the two studies support the

sponsor’s claim about the efficacy of Org 10172 as a prophylaxis

for DVT in patients undergoing orthopedic hip surgery.

M. \@’sh q~lL@g-

M. Al Osh, Ph.D.

Mathematical Statistician

HFD-180/ Ms. Oliver ‘“V*
HFD-713/ Dr. Dubey [File DRU 1.3.2 NDA]
HFD-713/ Dr. Huque
HFD-713/ Dr. Al Osh

Aloshm/x4594/SERB/Alosh/9/7/95

26



., .

Table 1

Benefit/Risk Relationship to Dose of Org 10172 Based on Phase II

Dose-Finding Studies in Patients Undergoing Either Orthopedic Hip

Surgery or General Surgery

Dose Org 10172 plasma DVT/?S major/serious Bleeding

(bid,sc) Anti-Xa N 5 N 3
or cont:ol

500 Aati-Xa Units 0.11 53 11.3 84 - 8.5
750 Anti-Xa Units 0.18 81 6.2 102 10.0
1000 An:i-Xa Units 0.26 73 5.5 79 14.1
1250 Anti-Xa Units 0.33 17 5.9 23 17.3
Warfarin/Heparin 67 9.0 88 10.4
Placebo 77 30.0 77 3.9

1

Table 2/ Stucy #004-023

Disposition of Patients
.

TreatneritGrouD

Patient Disposition Ora 1017~ Wazfazin Total-

Sligible for randomization 241 247 G88
No Study Drug 8 4 12

J&l patients-treated group 233 . 243 476

No vezography assessment 34 46 80

Intent-to-treat G“roup 199 197 396
Excl.from Evaluable Gzoup 15 22 37

Efficacv Evaluable qrouu 184 175 74Q
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Table 4/ Study #004-023

Demographic and Baseline Data: Efficacy Evaluable Group
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Table 5/ Study #85140

Disposition of patients

Treatment Grouu
Patient Disposition Oru 10172 placebo Total
Eligible for randomization 109 111 220

NO Study Drug o 2 2
Ml patients-treated group 109 109 218

No venography assessment 11 11 22
Intent-to-treat Group 98 98 “ 196
Excl.fzornEvaluable Group 2 0

Efficacy Evalxable Groun
2

96 an 10.

Table 6/ Study #85140

Demographic and Baseline Data: Intent-to-Treat Group

~ 10172 placebo pvaluca

N MeanI Median I =’ N Mars M~un I@e B b

Age @r) 98 67 69 31-84 98 70 71 48-8!3 0.19

Weight &e) 98 72 72 41-119 98 72 71 45-1oo 0.9P

Hcigh((=) 98 165 164 15G196 98 167 167 15&IL!7 0.26

Ssx 0.42
Male 21 26
FctrAe 77 72

Side of OpmLion 0.95
RighI 54 53
hn 44 45

Lxigth of Opa-asion
(rninsm) 98 93 87 3&210 98 93 89 4190 0.59

Typeofkscaksiad 0.58
Epidunl 45 44
General 15 14
PsoasBlock 37 40

CigareueSmoking 0.06
Yes 17 28
No 81 70

AlwholUac: 0.15’
Yes 56 66
No 42 32

s *c, wcighI, height, and lm@ of operation w= snalz using ANOVA based on ranks.
b Categorical data wcrranalyzduaing CochsanMantcl.Hacnsx!srst.
C SigniGcantcuxrrby trcalmcm intaxlion (or non-homogeneity).individual amcr sumrrsari~ arc prurnbd in Appendix D.
d Data werr not available for one Org 10172-~ti paUCIIL

Nou: Information for ti”slablcwasdcnvcd lhm Dat.s Ikings I,2,md&
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Table 7/ Study #85140

Demographic and Baseline Data: Efficacy Evaluable Grou~

I i

.

Org 10172 Placebo pvllucs I
N Man Mcdiaa Range N Mean Median Rusge

&e or) 96 67 68 31--- , ! I . . ! -s
Wcirh(&) 96 72 77 1, ,*- I . . —

+4 198170 I 7! I .$88 0.16

I .- 1 .- ?1-1$7 Y6 n 71 4s-100 0.95C
Heigh~(cm) 96 166 164 !50-196 98 167 167 15Gla7 o.2g
sex

Male 21
Female 75

26
72

0.46

SideofOperatioa..

Right 53
hn

53
43 4s

0.92

Len@ of OpAOn

(MaUt@

96 93 87 36-210 989 3 89 4190 0.s7
he ofAlcSlhaia

Epidurd 44
GmcraI 15

44
14

0.57

PsoMBlock 37
.

40

CigamS.eSmok@

Yes 16
No 80

2s
70

I
0.05

Abhollk:

Y= 55
No 41

66
32

0.19’
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Table 10/ Study #004-023

Frequency (%) of patients with bleeding and related events

All-patients treated group

Ora-10172 warfarin -value
All-Treated Patients 233 243

Major Bleeding 7 (3.0%) 7 (2.9%) 0.96
Minor bleeding 122(52.4%) 118(48.6%) 0.30
Seveze Blood loss

Intraoperative 40(17.43) 32(13.3%) 0.24
Perioprative 3 (1.9%) 4 (2.4%) 0.78
Postoperative o (o) 1 (0.7%) 0.32

Therap.Blood Transfusions 103(44.2%) 93(38.3%) 0.12
Intzaopezative ~6(24%) 60(24.9%) 0.66
Peziopxative “.. 27(11.6) 32(13.2%) 0.63
Pos:o?ezative 91(41.6%)) 74(33.0%) 0.03

Br7~ising?ssessme~c 87(38.7%) 89(38.4%) 0.99

.

Table 11/ Study #004-023

Comparison of Patients Died/had Adverse Clinical Experience

All-Patients Treated Group

Oru-10172 warfazin u-value

A1l-Tx&ated Patients 233 243

Stucy dea=hs 1(0.4%) o 0.49

Sezious ACES 3(1.3%) 1(0.4%)

Discsnt.Due to ACES

0.36

2(0.8%) o 0.50
4
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Table 14/ Study #85140

Number (%) of Patients with DVT By Type of Anesthesia

Intent-to-Treat Efficacv Evaluable

Bmesthesia Org 10172 Placebo p-value Org 10172 Placebo p-value

Epiduzal 45 44 44 44

Proximal 8(19%) 12 (27%) 0.319 8(18%) 12(27%) 0.446

Distal 8(18%) 21(40%) 0.003 8(18%) 21(48%) 0.006

Ovezall 9(20%) 24 (55+.) 0.001 9(20%) 24(55%) 0.002

Genezal 15 14 15 14

Proximal 0(0%) 5(36%) 0.017 0(0%) 5(36%) 0.017

Distal 0(0%) 10(71%) <0.061 0(0%) 10(713) <0.001

Overall o(0%7 11(79%) <0.001 0(0%) 11(79%) <0.001

Psoas Block 37 40 37 40

?Eoxi.mal 0’(0%) 9(23%) 0.002 0(0%) 9(23%) 0.0G2

Distal 6(16%) 20(50%) 0.002 6(16%) 20 (50%) 0.002.

Overall 6(16%) 21(53%) 0.002 6(16%) 21(53%) <0.001
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Life Table

Figure 1/ Study # 004-023

Estimates of the Cumulative

Intent-to-Treat Group
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Figure 3/ Study # 85140
Life Table Estimates of the Cumulative DVT Rates
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Figure 4/ Study # 85140
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APPLICATION NUMBER      020430
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BIOPHARMACEUTICS  REVIEW



Clinical Pharmacology & Biopharmaceutics Review IW30W6

Danaparoid Na Injection
Orgaranm
Sponsor: Organon Inc., 375 Mt. Pleasant Avenue, West Orange, NJ

Type of Submission: Sponsor’s response to request from OCPB/DPEII
Priority: 1s

Reviewer: Ra.endraS. Pradhan

Background: The sponsor has submitted additional information regarding original NDA 20-430
submission at the request of this reviewer. The request was conveyed to the sponsor through the
Division of Gastrointestinal and Coagulation Drug Products (HFD-1 80) and appeared in the
OCPB/DPEII review of NDA 20-430 as follows:

Comments (to be sent to the fro):

1. In validation report for amidolytic assay for anti-Xa activity (used for study 004-025),
specificity datahformation on the assay was missing. This information should have
been in table 28 according to the report; however, table 28 was missing.

2. In digoxin drug interaction study, the design does not permit to estimate the exact
magnitude of interaction as Org was administered only once.

3. In assay validation, the sponsor needs to address the cross-reactivity and interference of
simultaneously administered drug in drug interaction studies.

Sponsor’s Response:

1. The sponsor has submitted the missing information on axnidolytic assay for anti-Xa
activity (used for study 004-025).

2. The sponsor acknowledge that the design of the digoxin drug interaction study may
underestimate the exact magnitude of interaction.

3. The sponsor has addressed the ‘cross-reactivity in assay’ issue for acenocoumarol,
ticarcillin, cloxacillin and aspirin

Comments:

1. The information provided on plasma anti-Xa activity benchtop stability and specificity is
satisfactory



2. The sponsor’s response is adequate. The MedicalOflicer(HFD-180) should please note
that if digoxin and orgaran are simultaneously administered in patient who has been on
digoxin, a greater than 14V0decrease in AUC@zdhand serum average concentration of
digoxin could be expected.

3. Thesponsor’s response to the ‘cross-reactivity in assay’ issue for acenocoumarol,
ticarcillin and cloxacillin is adequate. However, the sponsor’s argument about comparing
Cmax for anti-Xa activity (organan alone versus orgaran with aspirin) to test for cross
reactivityhnterference in assay is based on assumption that ,there is no pharrnacokinetic
drug interaction between orgaran and aspirin and therefore~ completely valid.

Recommendation:

The Division of Pharmaceutical Evaluation II has reviewed the tiormation provided by the
sponsor on the assay validation and drug interaction and found this information to be acceptable.
No further information is needed.

~,+’

Rajendra S. Pradhan, Ph.D.
Division of Pharmaceutical Evaluation II

FT initialed by Lydia Kaus, Ph.D. ~ ~1z~ IK

cc: NDA 20-430, HFD- 180, HFD-870 (DPEII Chenme, Kaus, Pradhan), HFD-860 (DPEI
Malinowski), HI?D-880 (DPEIII Fleischer), HFD-340 (Viswanathan), I-IPD-850 (Chron, Drug,
Reviewer), HFD-19 (FOI), HFD-850 (Lesko)



Clinical Pharmacology & Biopharmaceutics Review

NDA 20-430 Submlsslon D
. .

ate:
Danaparoid Na Injection
Orgaranm
Sponsor: Organon Inc., 375 Mt. Pleasant Avenue, West Orange, NJ

09-08-95 and 09-09-95

NOV 2 I 19%

Priority: 1S
Type of Submission: NME Revieweiv Rajendra S. Pradban

Synopsis: The sponsor has studied danaparoid Na (Org) pharmacokinetics using its anti-Xa
activity as a surrogate marker, since no assay for the direct measurement of the components of
Org in plasma exists. The sponsor has adequately studied the pharrnacoki.netics (single and
multiple dose) and excretion of Org and has established the dose proportionality of Org.
Acceptable studies have been pefiormed in elderly population. Drug interactions between Org
and acenocounmrol, digoxin, cloxacillin, ticarcillin, chlorthalidone and pentobarbital were
studied. The sponsor has adequately validated the assay methods for anti-Xa activity and anti-IIa
activity of Org. Formulations used in pharrnacokinetic studies and pivotal clinical trials are
adequately linked to to-be-marketed formulation. Pharmacokinetics of Org has been studied in
males and females.

Recommendation: The sponsor’s NDA 20-430 is acceptable for meeting the Division of
Pharmaceutical Evaluation H’srequirements, provided that comments are addressed satisfactorily
by the sponsor.

Table of Content:

Background
SurnrnaryofBio/PICIPDcharacteristics
GeneralComments
Comments(tobesenttothefirm)
LabellingComments
Comment totheMedicalOllicer

Appendix I

‘Siudy #

004-025

Title

II
I-v
VII
VII

VIII
IX

Page

Formulation summary 01

Four period crossover dose proportionality/bioavailability study for IV
and SC doses of Org in healthy male and female volunteers 04

NDA 20-430 I



85014

81059

83018

85023

85024

85025

85026

86007

86026

87020

Pharmacolcinetics of Org after IV and SC administration to elderly
volunteers with particular reference to bioavailability 14

~ open, group-comparative, rising dose safety and pharmacolcinetic study
of Org administered intravenously once daily for 5 consecutive days to
healthy male and female volunteers 19

An open, safety and ph-acokinetic study of two doses of Org administered
subcutaneously twice daily for 5.5 days to healthy male volunteers 25

Study of possible drug interaction between Org and Acenocoumarol in
six healthy male volunteers 34

Study of possible drug interactions between digoxin and Org in six
a healthy male volunteers - ‘- 39

Study of drug interaction between cloxacillin and Org in six healthy male
subjects 44

Study of possible drug interactions between Org and ticarcillin in six
healthy male volunteers 47

Study of possible drug interactions between chlorthalidone and Org in six
healthy male volunteers 50

Studyoftheeffectofliverenzymeinductionbypentobarbitalon
pharmacokineticparametersofOrgafterIVadministrationinsixhealthy
malevolunteers 54

StudyofpossibleinteractionsbetsveenasphinandOrgineighthealthy
malevolunteers 57

Summary of anti-Xa activity population pharmacolcinetic analysis of Org.
(Sponsor’s Analysis vs Div. of Pharmaceutical Evaluation II’s Analysis) 72

Background: Danaparoid Na (Org) is a mixture of sulfated glycosaminoglycuronans, consisting
-of heparan sulfate with high and low affkity to AT-III (about 840/0),dermatan sulfate (about
12%) and chondroitin sulfate (about 4%). It is isolated from same starting material as heparin
and low molecular weight heparins (porcine intestinal mucosa). However, during the extraction ,
procedure heparin and heparin fragments have been excluded from Org. The absence of heparin
has been confkrned by enzymatic degradation with chrondroitinase, heparinase and heparitinase
followed by structural analysis of the repeating disaccharide composition and determination of “
anti -Xa/anti-IIa activity. The average MW of Org is approximately 5500 daltons. The sponsor is

NDA 20-430 II

.



proposing that Org has a better benefit (antithrombotic properties)hisk (bleeding enhancement)

ratio than other standard antithrombotic regimens cwently available.

The sponsor has presented a set of twenty three pharrnacokinetic study reports to seek approval
of injectable Org. Only 11 study repofi were considered important for reviewing. Others were
considered less important or supportive in nature because: a. repetition of the objective of study,
b. poor or no assay information or validation, c. simply not relevant.

The sponsor analyzed 12 studies (one U.S. and 11 non-U.S. integrated pharmacokinetic studies)
-w

using a newly developed Non-Linear Mix Effect modeling approach ( })to dir@y

estimate the population pharmacokinetics of Org.

Org injection is proposed for the prophylaxis of post-operative deep venous thrombosis (WI’).
and pulmonary embolism (PE) in patients undergoing orthopedic hip surgery. The recommended
dose is 750 a%nti-fi units twice daily acbiihistered by subcutaneous (SC) injection. The proposed

>. average duration of administration is.7 to 10 days.

Chemical Structure:

MairIRqtsdns DkdmidetJdE

k@w@@$
Hcpmn SdfJu. ~=HorSOj.~-COG&ar~

Dcmmm Sulfae Q)oldmb slratc

-.

NDA 20-430
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urn f ioava” a il”S m arv o B d b W/Pbarmacolu cs/Phar -“neti macodvnamics:

I Bioavailability

The absolute bioavailability of SC dose was nearly 100’%o.The estimates obtained in the
population pharrnacokinetic analysis concur with this estimate.

II Pharmacokinetics/Phatmacodynarnics

Since Danapa.roid Na (Org) is a mixture of sulfated glycosaminoglycuronans, consisting of
heparan sulfate with high and low affinity to AT-III, dermatan sulfate and chondroitin sulfate, a
radio-label-tagged mass-balance study was not conducted by the sponsor. However, based on
anti-Xa activity it appears that Org was slowly absorbed after a SC administration with Tmax
about 3 to 4 hours. The estimated mean absorption coefficient is 0.453 (1/hr) with intersubject
variability ofl 4°/0-Themeanvolumeofdfi-tributionatsteadystateofOrg,inhealthyvolunteers
isabout10L. Thisindicatesverylimiteddistributionintoextravascukwtissue.Theprotein
bindinginformationonOrgk notprovidedbythesponsor.ThemetabolicfateofOrgisnot
studiedbutbasedonantiXaactivitymeanclearanceofOrgk 0.363(L/hr)withintersubject
variabilityof26°/0.Theestimatedeliminationhalflifeisabout27hr.

The following table summarizes the estimates from population pharmacokinetic analysis (carried
out by this reviewer):

.

Parameter Mean CV on Mean = Interindividual Variance CV on Variance
(SE/mean)* 100 Variationm (SE/mean)* 100

CL (L/hr) 0.363 3.5% 26.3% 0.069 19.9%

V2 (L) 4.15 1.6% 13.7% 0.016 20.2%

Ka (llhr) 0.453 5.1% 27.2% 0.070 31.2%

Q (llbr) 0.423 3.4% 26.7% 0.071 19.7%

V3 (L) 6.26 5.0% 26.1% 0.068 21.2%

#InterindividualVariance= SqrtotVariance*100
CL:Clearance,V2:Volumeofcentralcompanmem,Ka:AbsorptionrateconstantforSCroute,Q: Inter-
companmentalclearance,V3:Volumeofperipheralcompartment
--

MultipleDoseKinetics:Instudy81059,OrgwasadministeredQD for5daysover800-3200
anti-XaU doserangeinanopen,group-comparativenon-cross-overfashion.Forindividual
subjectphartnacokineticprofile,theAUCitiafterthefirstdosecouldpredictAUC=T (areaunder
curveatsteadys~teoverdosingperiod).TheaccumulationindexforQD dosingisabout1.5.
Instudy83018,OrgwasadministeredBID atadailydoseof1280or1920anti-XaU innon-
cross-overfashion.TheaccumulationindexforBID dosingrangedfrom2.5to2.8.The
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sponsor has defined different dosing regimen Ming SS simulations based on the parameters
defined from this study (viz. 500 anti-Xa bid, 750 anti-Xa bid or 1000 anti-xa bid). Studies
81059 and 83018 did not have assay validation information and therefore the estimated PK
parameters for anti-Xa activity were reviewed subjectively.

Dose Proportionality: Org administered in single doses 750-2250 anti-Xa units in healthy adult
males and females subcutaneously showed dose proportionality with respect to AUCW and
Cmax. The dose proportionality was also seen after single IV bolus doses up to 6400 anti-Xa
units and after single SC doses upto 3250 anti-Xa units of Org, based on the population
phannacokinetic analysis.

u Special Populations

Patients with Renal Impairment: In absence of any mass balance information or not knowing
what fiactionaof d~se is eliminated renally~lt becomes particularly important to know what effect
renal impairment has on Org pharrnacokinetics and pharmacodynamics. However, the sponsor
has not address this issue in the current submission.

Patients with Hepatic Impairment: The sponsor has not carried out any study in’hepatically

impaired patients.

Elderly and Gender Difference: In cross-study comparison, differences in pharmacokinetic
parameters between young and elderly (55 -68 yr) were negligible. ‘

CL (ml/hr/Kg) (mean + sd)

Young male 5.80 + 1.40

Young female 6.12+2.11

Elderly male 5.38 + 1.79

Elderly female 5.41 * 1.54

Iv Drug Interactions:

A. Acenocoumarol : When Org was administered at a dose of 3250 anti-Xa U with ..”

.acenocoumarol there was a reduction in plasma clearance of anti-Xa activity. This resulted in
approximately 17°/0increase in AUCinP In brief, acenocoumarol was administered orally at doses
of 6, 4, and 2 mg on days -1, 0 and 1 respectively. Starting on day 2 there was daily
acenocoumarol administration in doses that were individually adjusted to keep the thrombotest
values between 10OAand 15°/0. When steady-state thrombotest values were reached (after at
least 14 days of acenocoumarol administration), one dose of 3250 anti Xa units of Org was
administered intravenously. Acenocoumarol administration was continued at the individually
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adjusted dose for two more days.

~ h: Oral treatment with digoxin 0.25 mg once daily was given for eight days. With
seventhdoseofdigoxin3250anti-XaunitsofOrgwasadministeredintravenously.A seven
percent(7’%0)increaseinaverageclearanceof anti-Xa activity was observed.Inthisstudy,tier
simultaneousadministrationofOrgwithdigoxin,the24hrAUC andaverageserum
concentrationofdigoxinwasdecreasedby 14°A(renalclearancewasunchanged).Higher
decreaseindigoxinaverageserumconcentrationcannotberuledoutformultipleadministration
oftwodrugssimultaneously.Theplausibleexplanationisachangeinthesystemicclearanceof
digoxin.DigoxindidnotinfluencetheeffectsofOrgonthecoagulationtests.

C. Cloxacdl~
. .

: Oral cloxacillin, 500 mg four times daily, was given for three days. Twenty
four hour after the start of the cloxacillin treatment, 3250 anti-Xa units of Org were
administered intravenously immediately after the fifth dose of cloxacillin dose. The half-life of
anti-Xa activ~ty W-Nincreased by 22 ‘)6.-Rowever, the coagulation tests revealed no important
interactions at the pharrnacodynamic level.

D
. . .
lC ClllU: When Org was administered as a IV dose of 3250 anti-Xa units with ticarcillin

(IV, 2 gmmsix times daily), the anti-Xa activity AUC, AUCiti and Cmax were decreased by
14.3Y0,7.5V0and 13.2’%respectively. In this study, for ticarcillin, although the time course of
the individual plasma level profiles was quite in agreement with expectations, the
concentrations were about 10 times lower than anticipated on the basis of literature datal..

E. C lofih alidone : Oral treatment with chlorthalidone 100 mg (tablet) at 11:00 pm. was given in
the evening, before the day of Org administration. The following morning, 3250 anti-Xa units of
Org were administered intravenously. The pre-adrninistration of chlorthalidone caused a modest
increase (QOO/O)in Org’s anti-Xa activity (AUC, Cmax). The coagulation tests revealed no
important interactions at the pharrnacodynamic level.

F Penobarb.ta~:ThisstudywascaxriedouttoevaluateeffectofliverenzymeinductiononOrg
(&ti-X~acti~ity)pharmacokinetics.LiverenzymeswereinducedwithQD dosesof100mg of
pentobarbitalfor12days,cmday11,3250anti-XaunitsofOrgwereadministered.TheOrg
anti-Xaactivitywasnotaffectedbyphenobarbitalinducedmetabolismintheliverasmonitored
byreductioninthehalf-lifeofantipyrine(usedasamarkerforliverenzymes).However,the
variabilityintheOrg’spharmacokineticparameters(Cmax,AUCinfandCL)washigherwhen
liver metabolism was induced by pentobarbital. The coagulation tests revealed no important - ~

-interactions at the pharmacodynamic level.

G. Aspirin: This study was conducted to evaluate the acute effect of the combined medication .

1. Libke R. D. et. al. Ticarcillin vs. carbenicillin: Clinical
Ther. 1975; 17:441-446

Pharmacokinetics, Clin. Pharm.
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of aspirin on the bleeding time, platelet aggregation and hemostatic tests. Also to investigate the
effect of subcutaneous “chronic” Org treatment on the restoration of platelet fi.mctionfollowing
the inhibition of cyclo-oxygenase activity by aspirin ingestion. In this study, the subjects
ingested 500 mg aspirin 14 and 2 hr before the administration of 3250 anti-Xa units of Org as an
IV bolus injection at time O. 7.5 hr later SC Org treatment BID, 750 anti-Xa units, was started
and continued for 8 days. These dose levels reflect the normal dose of aspirin and the dose of
Org recommended for clinical use for DVT (deep venous thrombosis) prophylaxis. The
concomitant administration affected hemostatic parameters. Compared to pre-injection values,
increased thrombin time values were seen afler Org combined with aspirin at 15 min. APTT and
PT values increased during Org alone and Org combined with aspirin treatments at 15 min and to
a lesser extent at 90 min after the administration of Org. In 3 out of 8 subjects increase in
bleeding time was seen (>15 rein). There was no clear influence of Org on the inhibiting effect
of aspirin on platelets. Aspirin did not influence Org’s anti-Xa activity pharmacokinetic profile.

v Form?dation:
- -.

All formulations used in pharmacokinetic program and in pivotal clinical studies are similar to
the proposed marketed formulation with exception of Lot#CP081083 (used in NO phase I
pharrnacokinetic studies viz. 84063 and 85035). The proposed marketed formd’ation can be
considered bioequivalent to the formulations used in pivotal clinical trials.

General Comments (need not be sent to the firm):
.

1. In study 85026, drug interaction between Org and ticarcillin sodium, ticarcillin sodium at
a dose of 2 mg six times a day showed plasma concentrations about 10 times lower than
anticipated on the basis of literature data. In this study, the sponsor has used a validated
assay (using quality control samples). The sponsor has shown the drug to be stable in
whole blood during freezing and thawing cycles. The sponsor has also studied the.
absorption of ticarcillin on plastic components. However, no explanation could be given
for the low ticarci}lin concentrations seen in this study.

2. For studies 87020,81059 and 83018 assay validation information for anti-Xa activity was
not provided. The results in these studies are therefore interpreted only subjectively.

3. In study 85014, the calculated pharmacokinetic parameters for the total
glycosaminoglycuronan are of very little clinical importance because Org is composed of

-- several compounds and in plasm% different fragments of these compounds probably
exist. Thus, for example Vd here does not have the same meaning as in other situations
(eg. drug with a specific molecular structure).

Comments (to be sent to the firm):

1. In validation report for amidolytic assay for anti-Xa activity (used for study 004-025),

NDA 20-430 VII



specificity datahformation on the assay was missing. This information should have
been in table 28 according to the report; however, table 28 was missing.

2. In digoxin drug interaction study, the design does not permit to estimate the exact
magnitude of interaction as Org was administered only once.

3. In assay validation, the sponsor needs to address the cross-reactivity and interference of
simultaneously administered drug in drug interaction studies.

Labelling Comments:

1. The proposed labeling states in the Phannacokinetic section:

how~er, the sponsor has not SuMHtted any datdtiormation to support
‘. A comparison of Org clearance between young and elderly

people show no difference. Elderly people usually show a lower CrCl than young. The
sponsor should therefore justifi this statement.

Inabsenceofanyjustification,thelabelshouldstate:“PhannacokineticsofOrghasnot
beenstudiedinrenallyimpairedpatients”.

2. In study 87020, aspirin administration did not influence Org’s anti-Xa-activity. Similarly,
simultaneous administration of Org and aspirin did not influence platelet aggregation.
However, three out of eight subjects showed significant prolongation of bleeding time.
Therefore, the label should state the possibility of prolonged bleeding time after
concomitant administration of Org and aspirin.

3.- The proposed label states in the Overdosage section:
“Although protarnine chloride partially neutralizes the anti-Xa activity of 0RGIL4.Nm
and can be safely co-administered, there is no evidence that protarnine chloride is capable
of reducing severe non-surgical bleeding during treatment witi ORGARANm”.
It should be noted that instead of protarnine chloride, protarnine sulfate is marketed in the
United States.

4. The proposed labeling states in the Pharmacokinetic section:

-.

“The covariates age, gender and weight were not found to be important in describing the
pharmacokinetics of ORG~ based on anti-Xa activity”.
However, in the population pharrnacokinetic analysis carried out by the sponsor and the “
one carried out by this reviewer show that height and weight were significant covariates.
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Comment to the Medical Officer (JIFD-180):

1. Under Drug Interaction, the sponsor has stated that no clinically significant drug
interactions have been noted in the following concomitantly administered medication in
clinical studies for the prophylaxis of DVT and PE following orthopedic hip surgery:

antidiabetics (insulin and hypoglycem.its), digitalis/digoxin, Ca channel blockers,
diuretics, beta blockers, thyroid drugs, antibiotics for systemic use (broad spectrum
penicillins, cephalosporins, aminoglycoside antibiotics), antiinflammatoryand
antirheumatic agents, muscle relaxmts, anti-asthmatics, antipyretics (acetaminophen),
opiate and non-opiate analgesics.

Division of Pharmaceutical Evaluation II has information on Org’s drug interaction
potential only for following drugs:

a- -m

acenocoumarol,digoxin,cloxacillin,ticarcillin,chlorthalidone,pentobarbitalandaspirin

The medic~ officer (HFD-1 80) is requested to please comment on the safety of
administering drugs mentioned in the proposed label under “Drug Interaction” that are
different from those studied in the pharrnacokinetic program.

The medical officer (HFD-1 80) is also requested to comment on the clinical importance
of the drug interactions seen in case of digoxin, cloxacillin and ticarcillin.

Rajendra S. Prad.ban, Ph.D.
Division of Pharmaceutical Evaluation 11

FT initialed by Lydia Kaus, Ph.D. 4+

cc: NDA 20-430, HFD-1 80, HFD-870 (DPEII Chenme, Kaus, Pradhan), HFD-860 (DPEI
Malinowski), HFD-880 (DPEIII Fleischer), HFD-340 (Viswanathan), HFD-850 (Chron, Drug,
Reviewer), HFD-19 (FOI)

.
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-.
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